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WITH AND FOR THE INDUSTRY 


This has been a year of substantial 



bare Alclad sheet, eliminating much detail 
anodizing and priming before assembly. 


Production and maintenance costs have 
been lowered, and dependable resistance 
to corrosion built into the structure. 

1936 has seen increased use of electric 
resistance (spot and seam "I welding of Alcoa 
Aluminum alloys. One leading manufac- 



in 1937 its long-range research program. 

ways and means of achieving further pro- 
duction and maintenance economies from 
which the whole aviation industry can 
benefit, aluminum company of America. 
2182 Gulf Bldg.. Pittsburgh, Pennsylvania. 
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"KORoDLESS” AIRCRAFT CABLE 


In Business for Your Safety 


For your controls — insist on Hazard "KORoD- 
LESS" — the wire cable that will not corrode. It 
n't, because it is 18/8 steel through and through, 
not merely a tinned or galvanized cable. 

KORoDLESS" has high fatigue resist- 
ance. It is pre formed and therefore 
easier to handle and far more de- 
pendable. 

All "KORoDLESS" Aircraft 
Cable and Tru-Loc Processed 
Fittings are made in accord- 
ance with the latest Army 
and Navy specifications. 

Write for complete 
information. 


HAZARD WIRE ROPE COMPANY 



HEAVY DUTY WRIGHT CYCLONES 


41 Additional Wright Cyclones Ordered for New Fleet of Douglas Super Skyliners 


TWA has ordered 41 Advanced Wright Cyclones to 
power a fleet of new Douglas Super Skyliners soon to 
be placed in service on Transcontinental 8C Western 
Air— the shortest, fastest route from New York to 
California. 

Three years ago TWA was the first airline to install 
Douglas Luxury Skyliners — powered exclusively by 
Wright Cyclones. This new order is a glowing tribute 
to the reliability and operating efficiency of Wright 
Cyclones — which have supplied dependable power 
for TWA to transport many thousands of passengers 


millions of flight miles in swift, luxurious comfort. 

The Advanced Wright Cyclones, which will power the 
new TWA Super Skyliners, are the most powerful 
single-row, radial engines in the world — capable of 
producing 1220 h.p. for take-off. These heavy duty en- 
gines were designed especially for TWA requirements. 

When all of the new TWA Douglas Super Skyliners 
have been placed in service.Transcontinental & Western 
Air will have a fleet of 50 Cyclone-powered Douglas 
Skyliners in operation which will fly over a million miles a 
month, maintaining swift TWA schedules. 



"Fly With Wright the World Over” 

WRIGHT 

AERONAUTICAL CORPORATION 
PATERSON NEW JERSEY 



A DIVISION OP CURTISS- WRIGHT CORPORATION 



AVIATION 
December, 1936 



AVIATION 

December, 1936 



\ good night’s rest. ★ The Douglas Sky Sleepers now in service are 

writing a new meaning into transportation. They are matching 
the miracle of speed-security with a refreshing newness to luxury. 

* The interiors are quiet and perfectly ventilated. There arc 
separate dressing rooms and lavatories, while down-filled berths, 
extra long and extra wide, invite you, too, to sleep on the wings of 
luxury. Douglas Aircraft Company, Inc., Santa Monica, California. 

Doucmsi^ 

WHEREVER YOU CO, TRAVEL VIA LUXURIOUS DOUGLAS EQUIPMENT 


In AMERICA ... on American Airlines. Inc. . . . Eastern Airlines 
... Pan American Airways . . . T. W. A., Inc. . . . United Air Lines 
and Wilmington-Catalina Airline, Ltd. 

in THE ORIENT ... on Japan Air Transport. China National 
Aviation Corporation, and K.N.I.L.M. in the Netherlands Indies. 


In SOUTH AMERICA ... on Pan American Grace Airways. 
In EUROPE . . . OELAG in Auslria: Deutsche Lufthansa in 
Germany; K.L.M. in the Netherlands; L.A.P.E. in Spain; LOT 
in Poland; C.L.S. in Czechoslovakia. Avio Linee Italiane in Italy; 
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Added Margin 
of Safety . . . 



SHELBY 


Seamless 


AIRCRAFT TUBING 


tlon — no substitute for pre-deter- 
mined reliability. For all the skill 
of designer and builder may go for 
nothing if their materials fail them. 
Rigidity, fine balance, that added 
margin of safety, depend absolutely 
on the sturdiness of the tubular 
frame. 

Shelby Seamless Aircraft Tubing 
is the natural solution to this vitally 
important problem of framework 
construction. The light weight, high 
tensile strength, uniformity and dur- 
ability of this superior steel tubing 
offer both designer and builder a 
service-tested material that com- 


bines maximum safety with lightness 
and superior strength. Its production 
is constantly safeguarded to main- 
tain reliability. Every foot of Shelby 
Seamless must pass through an in- 
tensive system of testing and inspec- 
tion. Both physical and chemical 
properties are made to conform to 
the United States Army and Navy 
specifications. 

Made by America’s largest and 
most experienced manufacturer of 
mechanical tubing, Shelby Seamless 


is available in chrome-molybdenum, 
mild carbon and stainless steels, both 
round* and streamline sections. 
Quick delivery from stock is assured 
by distributors located at convenient 
points throughout the country. And 
these stocks are carried in specific 
lots so that actual test reports which 
accompany shipments can be fur- 
nished foreach lot at timeof delivery. 
* Round Tubing is also available in Suu* 
"BF" Aircraft Tubing, which has an im- 


NATIONAL TUBE COMPANY 


I T T S B U R G 


UNITED STATES STEEL 
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M INNEAPOLIS has just rededicated its Wold-Chamberlain 
Airport, to mark the completion of new concrete runways 
which make this airport one of the country's finest — and safest! 

Pilots can see light- colored concrete runways better, night or 
day. Concrete provides a smooth, dependable surface to land on, 
with ample traction for tires — no excessive crown, no puddles of 
standing water, no ruts or bumps, no loose particles to endanger 
propeller, passenger or plane. 

Concrete's cleanliness and safety invite patronage — puts your 
airport on a 365-days-a-year basis. 

With all its advantages, concrete is moderate in first cost and 
actually costs less over a period of years. Runways can be designed 
economically for given wheel loads and landing impacts. The 
ample safety factor and durability mean long service life with 
extremely low maintenance expense. Its light grey matte surface 
permits adequate lighting at lowest cost. 

Specify concrete for your runways and aprons. Let us send Infor- 
mation Sheets and the booklet, "Concrete Makes a Modem Airport. " 

PORTLAND CEMENT ASSOCIATION 

Dept. AT 2-41, 33 West Grand Avenue, Chicago, Illinois 






GRUMMAN AIRCRAFT ENGINEERING CORPORATION 

FARMINGDALE LONG ISLAND NEW YORK 
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1,825 pounds 
3,150 pounds 

21 feet, 5 inches 


Gross Weight 
Length 


Top Speed 
Cruising speed 
Landing Speed 
Climb 




i 5.000 fee 


SPECIFICATIONS: Beechcraft C17L 


SUvertown Tires, Goodrich 


P G^Une1tXS^i,,g and Rubber Cements 


BEECHCRAFT BUILDS FOR EXTRA 
SAFETY AND COMFORT WITH 
DEPENDABLE GOODRICH PRODUCTS 




GoodricktT^^ Silvertowns 

THE SAFEST AIRPLANE TIRE EVER BUILT 



mm 
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AIRPLANE WHEELS • 
BRAKES • PILOT SEATS 
AND PNEUDRAULIC 
SHOCK STRUTS 



MORE STRENGTH! 

MORE STRENGTH! 
MORE STRENGTH! 
MORE STRENGTH! 


c 

wTEP by step, the fast-growing aircraft industry has 
demanded MORE STRENGTH in each structural part. 
This greater strength has been vitally needed to ac- 
celerate the industry's climb toward its ideal: air trans- 
portation, perfectly suited to the needs of those who fly. 

Bendix Airplane Wheels and Brakes have always 
been ready for each new demand, not alone with more 
strength, but more strength with least added weight. 



MOST AIRPLANE WHEELS 
AND BRAKES ARE- 

BENDIX 

BENDIX PRODUCTS CORPORATION, South Bend, Ind. 

AIRPLANE WHEEL AND BRAKE DIVISION 
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PACIFIC PROGRESS 


By Daniel Sayre 


A FTER the great editorial and journalistic splurges 
that attended the opening of Pan American Air- 
ways trans-Pacific air mail service last fall and the 
inauguration of its trans-Pacific passenger service last 
month, it might seem there was little left to be written 
on the subject. However, between those two events in- 
tervened a period of operations about which little has 
ever been published. It was a period of pioneering, a 
shake-down period, a period in which a thousand tech- 
nical aspects of one of the century's boldest enterprises 
had to be perfected in the crucible of half a million miles 
of transport flying across the world's widest ocean. It is 
of this period that we offer the following rather frag- 
mentary comments. 

For the sake of the record, it is possibly worthwhile 
reciting the actual achievement in crossings. Novem- 
ber 22 of last year the China Clipper made what was 
not only the first round-trip with air mail but also the 
first complete flight of the route between San Francisco 
and Manila, the survey ship Pan American Clipper 
having penetrated only as far as Guam. December 9 the 


Philippine Clipper, which had just arrived on the 
Pacific Coast, likewise made a successful trip over the 
full route. As an entirely tentative working basis, it 
was planned to thus run two round-trips each month for 
a preliminary period of approximately six months 
although the terms of the mail contract and the require- 
ments of the Post Office itself would have been satisfied 
under a considerably less rigorous arrangement. 

The trouble started. On Dec. 22 the China 
Clipper, flying a Great Circle course toward Honolulu, 
was forced to turn back to Alameda because it had en- 
countered head winds up to 45 miles an hour 
for almost its entire trip and winds of even greater 
force were reported ahead of it. For some days the 
wind conditions continued. Then Jan. 5, while taxiing 
out of the breakwater at Alameda for a check 
flight, the China Clipper struck a submerged obstruction 
that had been washed into the channel from one of the 
sunken hulks forming the breakwater, and had to be 
laid up in the shop for extensive repairs to its hull. 
Meanwhile a complete engine change had been started 
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on the Philippine Clipper in expectation of the im- 
mediate arrival of the third ship, the Hawaii Clipper, 
from the factory at Baltimore. Now that the China 
Clipper was laid up anyway, it was decided to change 
its engines also. The plan however had been made 
without due regard for vagaries of the climate of 
Eastern America. One of the severest winters in Mary- 
land history held the Hawaii Clipper ice-locked from 
open water in Chesapeake Bay for long weeks. Not 
until February 13th did a Clipper, once more the China, 


take off for a crossing. And then 
once more it was forced back by a 
repetition of the head-wind situation 
of December 22. 

It was a string of disappoint- 
ments that would have broken the 
hearts of a band of angels. Finally 
on February 22 the China Clipper 
got through to Honolulu and com- 
pleted a reassuring on-schedule 
flight over the entire route. The 
Philippine successfully followed it 
March 18. Each ship made a com- 
plete round-trip in April. 

Then in May the long-awaited 
and finally-arrived Hawaii Clipper 
was able to take up its share of the 
operations. Three round trips were 
completed in May, four in June, and 
four in July. Since that period a 
schedule of weekly departures from 
Alameda each Wednesday was set 
with the approval of the Post Office 
Department and run through with- 
out a hitch until early November 
when an extra survey flight from 
Manila to the Chinese Coast caused 
a two-day postponement of a sched- 
uled departure. 

So much for the trip-by-trip 
record. Together with the survey 
flights of the Pan American Clippers 
and routine test and training flights 
along the California coast, the actual 
mileage flown by the big ships over 
the Pacific passed the half-million 
mile mark early in October. After 
the mid-winter delays there was lit- 
tle more to mar the record. There 
have been two or three instances of 
minor motor difficulty — one con- 
siderable delay in Manila in the 
early spring awaiting engine parts to 
lie forwarded on the following Clip- 
per. There have been occasional 
delays on the Western end of the 
route of a day or two due to 
typhoons or other severe weather 
situations — more to the credit than 
to the debit side of the operation, 
since they were proof of the effec- 
tiveness of the system's typhoon watch in the Western 
Pacific. . 

The inauguration of air mail service had been hailed 
by the country’s newspapers as a "final aerial conquest 
of the Pacific.” Those familiar with the difficulties of 
pioneering any air transport system knew that it was 
nothing of the sort. There were so many things that 
still had to be worked out and perfected that it is 
almost impossible to even list them all in the space of a 
magazine article. 
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The big Clippers themselves were a new departure in 
aircraft design. Pilots have found that the low center' 
of gravity resulting from the use of the lower hull and 
sea wings for fuel storage combined with the hydro- 
dynamic qualities of the sea wings make them handle 
beautifully under all sorts of water surface conditions. 
Especially when being controlled by the Sperry artificial 
pilot they have proven very smooth riding in rough air. 
They have carried, on every one of their flights, within 
a few hundred pounds of their maximum rated gross 
load of 52,000 pounds through the whole operation. 
The engines, (800 hp. 14 cylinder P&W Wasps) after 
the first few months, have given very little trouble and 
carry the Clippers at good cruising speeds over the long 
California-Honolulu stage at slightly 
less than 50 per cent of power. 

Maintenance schedules, of course, 
has been a major problem, with 
only three aircraft available for the 
task of flying weekly schedules over 
an 8200 mile airline. Under such a 
regime a ship leaving Alameda on a 
Wednesday arrives in Manila the 
following Monday night. The 
following Thursday morning it 
begins its return journey ar- 
riving in Alamada the follow- 
ing Tuesday morning at ap- 
proximately noon. From Tuesday 
noon until the following Wednesday 
afternoon the big ships must be 
completely inspected and serviced. 

Two of the four engines are changed 
every three trips. The ship must 
undergo a long test flight on the 
Tuesday preceding each flight and a 
second one the morning of the 
day of departure. Even this brief 
overhaul period is cut down auto- 
matically by the full amount of any 
delay the ship may have experienced 
on its previous flight, since the 
character of the route prohibits 
make-up of lost distance en route. To 
match the task the maintenance de- 
partment has posted experienced 
and skillful crews at each of the 
Island stations to give each clipper 
the full benefit of their attention at 
each mid-Pacific over-night stop. 

At Manila the Clippers arc drawn 
out of the water and are thoroughly 
checked in a completely equipped 
nose-hangar. At Alameda itself the 
facilities have been planned down to 
the last detail to eliminate any lost 
motion whatever. A large force of 
mechanics is departmentalized and 
specialized in the work so that 
within an hour after a Clipper has 
arrived it is in the shop and being 
worked on by several dozen men, 


each going about a familiar and preplanned assignment. 
Pride of every maintenance man in the division are 
the four big working platforms, two at Alameda and 
two at Manila, that are moved under each wing to speed 
the work. No mere washing ladders these. Each is 
a complete and highly specialized workshop in itself. 
Their big top decks have work benches containing spe- 
cialized tools, special recesses to fit around propellers 
and engines, electric and compressed air outlets, sumps 
for oil drainage and so on. Beneath are air compres- 
sors, tanks, compartments for cleaning equipment, even 
and literally a kitchen sink for the use of the men who 
specialize in keeping the Clipper cabins in spick and 
span shape. Through the year an ample maintenance 
(Tun. lo page 43) 
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With all the world building airplanes at a constantly accelerating 
rate, the S.A.E. could have selected no more interesting subject than 
production for its Pacific Coast Meeting. The high spots of the 
seven sessions are presented here. 



I F EVIDENCE were wanted to 
dispel for all time the ancient de- 
lusion that the art of airplane de- 
sign consists of drawing pretty pictures 
with plenty of swish, the audience at 
the Society of Automotive Engineers' 
aircraft production meeting in Los An- 
geles provided it. They provided it by 
attending the sessions in numbers that 
fairly bulged the walls of the largest 
meeting rooms available; and by their 
respectful attention to papers that put 
the production man and his problem up- 
permost and that imposed upon the de- 
signer the primary responsibility of 
making it possible for production to be 
easy and economical. 

There were seven sessions ; there were 
fifteen papers; their authors represented 
seven factories, a research laboratory, 
two airlines, the Navy and the Depart- 
ment of Commerce; and their contents 
ranged from the specification of the oil- 
iness of oils to the great problem of how 
to dampen a snorer’s effect on his neigh- 
bors in a sleeper. 

Spot Welding Secrets 

The simon-pure production men grew 
most excited when Bruce Burns of 
Northrop took down the bars of secrecy 
around several years of private develop- 
ment of spot welding in light alloys, as 


Mr. Steward has done in Aviation (for 
August, September, and October), and 
talked of welding practice and equip- 
ment. There had been plenty of prog- 
ress in the past. Mr. Bums was not so 
sure of its rate in the future. He viewed 
its assumption of a controlling position 
in the assembly of primary structure 
with frank skepti- 
cism. So far as stain- 
less steel became a 
primary structural 
element, spot weld- 
ing would of 
be the accepted 
duction method, 
readily weldable alu- 
minum alloys find 
their way into pri- 
mary structure, or if 
new welding tech- 
nique applied to pres- 
ent alloys satisfies 
necessary criteria, 
spot welding will 
here find an impor- 
tant place." but the 
if, twice repeated, 
was a large one. 

Of the usefulness 
of spot welding 
increasing the flexi- 
bility and economy 


of fabrication of light alloys for sec- 
ondary and unstressed members there 
could of course be no doubt. To go 
beyond that calls for many improve- 
ments in equipment and materials. Mr. 
Burns wanted not only automatic con- 
trol of timing of the weld, but also an 
automatic measurement of the heat ac- 
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tually developed in making it. The 
former is commonplace; but makers of 
welding equipment who discussed the 
paper gave little encouragement in con- 
nection with the latter objective. They 
dissented also from Mr. Burns' desire 
for a synchronized operation of two or 
more machines from a single timer. It 
could be done ; in fact, it had been ; but 
the manufacturers’ best judgment was 
against it. Mr. Burns also made a 
great plea for improved electrode ma- 
terials ; which a representative of West- 
inghouse told him he could soon have. 

Mr. Burns gave the roll type of 
welder, making either a continuous 
seam or an automatically spaced series 
of spots, more attention than it has gen- 
erally received. Limited in application 
to straight lines and reasonably open 
sections, it allowed great speed, up as 
high as 1.800 spots per minute. Costs 
as quoted in this paper ranged more 
widely than the figures suggested by Mr. 
Steward in his articles, running as low 
as 0.01 cent per spot where a roll welder 
could be used and up to 3 cents at 
worst with the single-electrode type. 

Particularly interesting was a chart 
in which Mr. Burns indicated allow- 
able range of weld characteristics in 
terms of sheet thickness. It appeared, 
for example, that the diameter of a 
welding spot should be about three 
times the thickness of the sheet welded 
when the thickness approached Vs in., 
but rise relatively to more than five 
times the thickness where that was as 
low as 0.010 in. Though the properties 
of the weld and of the material must 
be reasonably controlled, as the chart 
showed, Mr. Burns was more casual 
about extreme rigor of welding condi- 
tions than some of his predecessors have 
been. He had welded successfully ma- 
terials from 0.005 in. up to 0.125, and 
in connection with stainless steel, at 
least, he thought that recent metal- 
lurgical improvements “probably render 
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me anu wesungnouse. icftioi 

were that good voltage J ° ' 

regulation was more es- 
sential than was sometimes 
recognized ; that operation at 500 volts 
was superior to any lower figure; and 
that spots must not be placed very close 
together and then made in a straight 
serial order along the row, as they 
would contaminate each other. T. P. 
Wright, of Curtiss-Wright, urged the 
importance of spot welding for aero- 
dynamic purposes, allowing complete 
surface smoothness. More optimistic 
than the paper’s author, Mr. Wright 
thought spot welding “ought" to be 
ready for primary structure, having al- 


ready served an apprenticeship under 
the unusually severe conditions imposed 
in rings and NACA cowls. 

Savings by drop hammer 

Howard D. Houghton of Douglas, 
George H. Prudden of Lockheed, and 
R. A. Von Hake, also of Lockheed, all 
talked of the relation of design to pro- 
duction equipment. Mr. Prudden told 
particularly of the range of usefulness 
of a drop hammer forming parts in soft 
metal dies. He recommended a female 
die of zinc cast directly on a plaster 


pattern, which in turn could be molded 
to form by hand under the designer's 
eye or scraped to form with templets 
made from drawings; and with a male 
die of lead poured directly into the 
female die of the mold, the difference 
of melting point of the two metals pre- 
venting sticking. Where dies were to 
be used for but a single set-up. pouring 
directly on the anvil of the hammer 
was recommended, the dies bedding 
themselves into the holes in the anvil 
and onto the bolts projecting from the 
upper head or hammer itself. 

As an example of the production 
economy that results from the use of 
the Iianuner and dies so poured. Mr. 
Prudden cited a toilet seat made by 
hand that took 30 hours of labor, and 
wasn't much good then. The simplest of 
zinc and lead dies made it possible to 
replace the hand-made part with ten 
perfect and identical ones hammered 
out in a total of fifteen minutes. 

In general, while "the drophammer 
cannot eliminate all other machinery, 
there is scarcely any forming opera- 
tion in the manipulation of sheet metal 
that cannot be accomplished by the ham- 
mer.” By its use “final assembly be- 
comes a pleasure instead of a headache.” 
but to prevent the hammer from caus- 
ing more headaches than it cures it 
should be removed to the remotest cor- 
ner of the shop, where the ears that 
must listen to its working will be few. 

Mr. Houghton also sang the praises 
of the liammer, but with reference to 
forging of fittings rather than to form- 
ing of sheet. He thought welded steel 
fittings could be replaced to advantage 
in many cases by light alloy forgings, 
with saving of weight and elimination 
of electrolytic corrosion difficulties. A 
problem of forging under the hammer 
is the large draft angle required, not 
less than 7 deg., for removal of the 
part from the die; but that problem 
is solved, with the draft angle reduced 
to less than half a degree, by the use 
of hot pressings under enormous pres- 
sure. Both the die and the machine 
equipment for hot pressings being very 
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expensive, their use is necessarily lim- 
ited to members that are to go into 

production methods stress the impor- 
tance of designing to use identical ele- 

ton laid it down as almost a universal 
rule “that if a part can be machined 
from the solid for limited production, 
it can readily be converted to a forging 

The Von Hake paper drilled upon 
the importance, of careful planning of 
factory, layout and tooling and upon the 
importance especially in a medium size 
factory of getting machines flexible 
enough to adapt themselves to many 
different jobs and to a wide range of 
working materials. Punch presses, 
drop hammers, and hydraulic presses 
were the most important of the spe- 
cialized tools. With the factory once 
equipped, the author recommended that 
tooling be kept as closely as possible 
unified, with all jig, fixture, and tool 
design and storage handled through a 
central agency. 

Ships tcilh Queen Mary shed floats 

In a session devoted to design in the 
broader sense, and not merely to its 
production aspects, J. K. Ball, chief of 
stress analysis for Boeing, presented a 
massive treatise on "Problems in the 
Design and Construction of Large Air- 
craft,” written by R. J. Minshall, chief 
engineer, Fred D. Laudan, and Mr. 
Ball, himself. Boeing experience was 
reviewed from the 1929 Monomail, first 
of the stressed-skin commercial mono- 
planes, down to date. The authors de- 
clared their unwavering allegiance to 
the two-spar wing construction with 
good solid truss spars as against the 
multi cellular type. As they built still 
larger airplanes they would still use the 
same structural practices that they had 
approved over the past seven years. 

Though they found large airplanes 
peculiarly difficult in some respects, 
notably in their low frequencies of vi- 
bration and consequent likelihood to re- 
sonance with forced periods, they found 
also some special advantages. In par- 
ticular they expected large spars greatly 
to reduce trouble with stalling at the 
tips in highly tapered wings. Some of 
the acrodynamicists present doubted 
this and demanded proof not as yet 
forthcoming. 

The authors opposed control of large 
airplanes through mechanical control- 
ling gear totally separate from the con- 
trols themselves and recommended 
rather the use of servo tabs. Boeing 
had found these tabs very successful, 
and likely to be acceptable for all large 
airplanes now in sight. Several mechan- 
ism to increase braking power were 


also required and compressed air had 
been used, giving plenty of power but 
an inconvenient time lag. On the 
Boeing four-engined bomber the com- 
plaint against braking power had been 
of excess rather than of deficiency, as the 

bad results for the tires. 

Structural design of the largest air- 
planes must be based more on rigidity 
than on ultimate strength. Boeing's prac- 
tice preferred full truss members to the 
thin plate web used by other manufac- 
turers in their wing spars; it employed 
tubular elements as far as possible; it 
kept the thickness of the outer skin of a 
wing at least half that of the corrugated 
material immediately underlying, in the 
interest of good torsional strength and 
to reduce wrinkles in the skin under 
stress. Another striking conclusion from 
Boeing experience was the conserva- 
tism of conventional methods of column 
calculation based on the yield point of 
material, for their tests indicated column 
strengths for steel tubes that followed 
(as the tube grew longer) a parabolic 
formula based on ultimate strength in- 
stead of yield point. 

Another structural point especially 
critical on the large airplane was set 
forth in the necessity of analyzing spar 
chord members and skin stiffeners for 
the secondary stresses produced by the 
curvature resulting from the deflection 
of the wing as a whole; and another 
was the gust loading which might de- 
velop on the ground when an airplane 
was towed tail first around the corner 
of a building during a gale, or othenvise 
met the wind at an angle well calculated 
to tear the tail surfaces loose from their 
hinges. Moment coefficients of at least 

1.00 for the elevator and 1.3 for the 
rudder were recommended to meet this 
last situation. 

As an example of the decline of 
natural frequency with increasing size 
and its consequently increasing gravity 
as a design problem, figures were given 
for a number of airplanes. For a fin, for 
example, the natural frequency in a 

3.000 lb. airplane was 1,750 cycles of 
vibration per minute. In a machine of 
ten times that weight it had fallen to 
650 and the increased liability to reso- 
nance, other things being equal, would 

In conclusion, the authors observed 
that their title should have related to 
“larger” rather than to “large” aircraft, 
for they foresaw that the large airplane 
of today would be “but a stepping stone 
to airplanes of immense proportions.” 
Fuselages of the present type would 
disappear and all equipment and load 
would be housed within the center sec- 
tion of the wing. They also believed 
“that the flying boat has no limitations 
as to size at the present time.” This 
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projection into the future led to a lively 
discussion, and to some prophecies of 
which the most romantic estimated that 
the Queen Mary would be just about the 
right size for a wing-tipped float on the 
future flying boat. Though one or two 
speakers thought there might be a limit 
to economical size, none of them was 
bold enough to attempt to set it. 

The Boeing paper had advocated ir- 
reversibility of control, where it was 
mechanically possible, to prevent control 
circuit flutter. That started an argument 
from the advocates of dynamic balancing 
as a flutter suppressor. Dr. Klein of the 
California Institute of Technology 
thought irreversibility insufficient if ap- 
plied only at the control arm, as the 
aileron or elevator could flutter in tor- 
sion within its own span. He believed in 
balancing both aerodynamically and 
dynamically by elements, so that each 
little segment along the span would be 
completely balanced within itself. Brit- 
ish authorities were quoted as favoring 

dynamic balancing, finding neither one 
sufficient by itself. Mr. Ball found at 
least that balancing was not sufficient, 
as it could be valid with respect to only 
one particular set of axes. 

Edward Burton of Douglas doubted 
any necessity of using servo tabs for 
controlling until the weight went well 
beyond 30,000 lb. He counted on ac- 
curate aerodynamic balancing to give 
light control by the ordinary direct 
linkages up to that point, or even higher. 
He issued the customary call upon en- 
gine manufacturers to produce power 
plants of higher unit output for these 
very large airplanes, and he disagreed by 
implication with his associate, Mr. 
Houghton, in suggesting steel castings 
for fittings, where Mr. Houghton had 
wanted to do away with steel and use 
light alloys throughout. 

To a question about ground handling 
of large airplanes, Mr. Ball replied that 
there had been no trouble with the bomb- 
er when once on the ground, but some 
difficulty in landing because of the brak- 
ing problems already referred to and the 
amount of sliding of the wheels that 
took place after contact before they 
were spinning at a proper speed with 
steady rolling. 

Box car or Doge's palace 

Arthur E. Raymond, chief engineer 
of Douglas, digressed from his printed 
paper long enough to express agree- 
ment with Mr. Ball and his associates 
at least on the impossibility of now de- 
fining any upper limit to the useful size 
of flying boats; but Mr. Raymond’s 
paper was concerned more with passen- 
ger comfort than with overall size or 
(Turn to page 62) 
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On Top 


Airline operation up to 15,000 ft. now involves 
little difficulty. Beyond that point mechanical and 
physiological troubles multiply rapidly, but realiz- 
able economies are so attractive that many an air 
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W HEN TWA decided to under- 
take an investigation of high 
altitude flying, two planes were 
available, — a single engine Northrop 
Gamma and "300”, the bimotored DC-1, 
first Douglas transport to be built. The 
performance of either plane at altitude 
is approximately the same, but ob- 
viously the cost of operating the Gamma 
would be far less than that for the 
DC-1. The value of results obtained, 
however, lies in the completeness and 
accuracy of data observed during the 
flights. It is impossible for a pilot 
to fly an airplane manually with the 
great precision necessary in test work- 
and. at the same time, observe many 
instruments and record data. The DC-1 
was finally chosen because it could 
carry a crew sufficient to divide the 
duties of observing and recording data. 
Also as this plane is equipped with an 
automatic pilot, the pilot is free to 
handle the engine controls, a job which, 
in a large airplane on test flights of the 
nature contemplated, demands constant 
attention. 

Since it was desired that the air- 
plane be capable of operating with 


normal gross load (18,000 lb.) at 25,000 

ft. or above (approximately the ab- 
solute ceiling for the DC-1 with 
Cyclone F-3 engines) a higher degree 
of supercharging was necessary, and 
two Wright Cyclone F-55 engines 
equipped with two-speed blowers, hav- 
ing a critical altitude in high speed 
blower ratio of 16,000 ft., were in- 
stalled. These engines not only gave 
an absolute ceiling for the plane of 
about 30,000 ft., but also permitted 
cruising operation at constant power 
(1000 hp. total) from sea level to 
20,000 ft. This was essential in order 
that data could be obtained to show the 
actual increase in velocity of the air- 
plane with increase in altitude with 
power maintained constant, for com- 
parison with the theoretical increase 
upon which predictions have been made 


concerning operation in the stratos- 
phere. 

In order to obtain best propeller and 
engine efficiency, Hamilton Standard 
controllables with constant speed gov- 
ernors were installed. (See Aviation, 
September, 1936). The governors may 
be set to hold the engines at any desired 
r.p.m. and, thereby permit the engines to 
operate at maximum efficiency for any 
desired condition from full to cruising 
power. The counter-weight brackets 
which limit the pitch range were also 
changed to increase the pitch range to 
20 deg. instead of the normal 10 deg. 
of the standard two-position type. The 
high pitch of the standard two-position 
propellers is 33 j deg. In order to hold 
the engine r.p.m. within cruising limits 
at 20,000 ft. and above, the high pitch 
limit of the constant speed propellers 





was set to 38 deg., somewhat higher 
than actually necessary. 


Mixture control 

The combination of highly super- 
charged engines and constant speed 
propellers made it necessary to provide 
accurate means of controlling fuel-air 
mixture at altitudes in order to obtain 
either best power or best economy, as 
circumstances required. No automatic 
mixture control has yet been perfected 
which will take care of conditions 
above the critical altitude of the engine 
for cruising power. A survey indicated 
that the most suitable device available 
was one which, by means of a Wheat- 
stone bridge, indicates the change of 
conductivity of a wire heated by the 
exhaust gases of the engine. The con- 
ductivity is dependent on temperature 
which, in turn, is dependent on the rela- 
tive amount of CO and C0 2 in the 
exhaust gas. These two factors relate 
directly to the fuel-air ratio entering 

the cylinders. Thus, the galvanometer 

in the Wheatstone bridge may be cali- 
brated to read directly the fuel-air ratio 
of the mixture entering the engine. 

Another necessary feature was the 
use of a carburetor air pre-heat system 
which, in the low temperatures of high 
altitudes, would permit accurate control 
of the intake air temperature as well 
as insure freedom from ice in the car- 
buretor. This was accomplished by in- 
stalling a new system with two in- 
tensifier tubes, one on each section of 
the exhaust manifold, with the hot air 
inlets of the carburetor arranged on 
each side. Two valves were mounted in 
such a manner as to insure equal distri- 
bution of the heat to the four carbure- 
tor venturis. In order that accurate 
check might be made of carburetor con- 
ditions, thermocouples were installed 
over each venturi and a temperature 
bulb installed in the adapter between 
the carburetor and the supercharger im- 


peller. These temperature gages were 
an addition to the usual temperature 
bulb in the carburetor air scoop. A 
connection was also provided in the 
carburetor air scoop for a Kollsman 
sensitive altimeter. The reading of this 
altimeter in relation to the plane's alti- 
meter, determined the amount of ram. 
Thus all factors necessary for accurate 
determination of power under any con- 
ditions could be observed. 

Early in the high altitude program 
the two vacuum pumps used for driv- 
ing the gyro instruments had been con- 
nected in parallel in order to maintain 
sufficient vacuum above 20,000 ft. to 
insure dependable operation of the gyro 
instruments. Preliminary flights using 
only one pump had shown a loss of 
vacuum to the point where the gyro 
instruments and the automatic pilot 
could not be relied upon. With the two 
pumps in parallel. 5 in. of vacuum has 
been maintained up to 28.000 ft. 

The Oxygen Problem 

A major consideration was the sup- 
ply of oxygen sufficient for a crew of 
four (pilot, co-pilot, observer and radio 
engineer) at altitudes above 20,000 ft. 
Oxygen can be obtained in two forms 
— gaseous and liquid. Liquid oxygen, 
compressed to 790 atmospheres, gives 
the largest amount of oxygen for a 
given container weight and capacity, 
but is subject to constant loss due to 
evaporation. It was decided to carry 
both forms, liquid oxygen as the main 
supply for use on long flights, and 
gaseous oxygen for short flights and 
as an emergency reserve when using 
liquid oxygen. A liquid oxygen con- 
tainer of 15 liters capacity was ob- 
tained. It was estimated that this supply 
would suffice for a crew of two for at 
least ten hours. The only vaporizer ob- 
tainable was one having an evaporating 
capacity sufficient for two men, but 
its output was increased to give the de- 
sired supply by directing the entire hot 


air blast from the cabin radiator against 
the coils of the vaporizer. This addi- 
tional heat produced enough gaseous 
oxygen for a crew of four at 20.000 
ft. and a crew of three at 27,000 ft. 


Outwitting the dentist 

Two gaseous oxygen containers of 38 
cu.ft. capacity were carried, connected 
one at a time to the 4-outlet, manifold 
system in the cockpit. One of these 
tanks was ample for a crew of three at 
20,000 ft. for approximately one hour. 
It was soon found that breathing cold 
oxygen gas directly from the vaporizer 
through the mouth resulted in the loss of 
fillings in the teeth due to contraction of 
the filling metal. To save on dental bills, 
the gaseous oxygen from the vaporizer 
was led through the coil around the 
steam pipe leading to the cockpit radia- 
tor and the temperature of the oxygen 
upon exit from the breathing nipples 
was brought up to 60 deg. 

The output of the liquid oxygen 
vaporizer is controlled by a valve at 
the end of the relief line from the liquid 
oxygen container. A pressure gage is 
fitted on the line. By closing the valve 
and shutting off the escape of the 
oxygen which continuously vaporizes in 
the container, pressure is built up and 
liquid oxygen is forced up into the 
coils of the vaporizer. The rate at 
which the liquid oxygen is forced into 
•the coils is governed by the pressure in 
the container. With the valve com- 
pletely closed, pressure builds up to 
approximately 9 lb. Full pressure is re- 
quired to produce enough oxygen for 
a crew of four but 6 lb. is adequate for 
three. Using this system the oxygen 
supply of the plane has been sufficient 
for upwards of three hours at altitude 
above 25,000 ft. 

Much has already been written on 
the effect of oxygen deficiency on the 
human system. Our work with the DC-1 
has not added a great deal to the fund 
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of knowledge in this respect, but several 
points are worth noting. In rapid de- 
scent from altitude after prolonged 
breathing of oxygen with the tube in 
the mouth, no popping of the eardrums 
or unpleasant adjustment of the sinuses 
to changes in pressure is noticed. Also, 
an experienced pilot suffering from 
lack of oxygen will continue to do a 
reasonably good job long after his men- 
tal faculties have suffered seriously. 
This is dangerous because he does not 
realize his loss in mental efficiency un- 
til called upon to solve a problem de- 
manding original thought. A pilot with 
many thousands of hours flying ex- 
perience, especially one who flies by 
instruments with the same ease as in 
clear weather, controls his airplane in- 
stinctively without mental effort. At 
altitudes where a non-instinctive pilot 
would lose control of his plane, due 
to the lack of oxygen, the instinctive 
pilot flies merrily along — although 
"dead from the ears up.” The pilot wlio 
must reason his moves in controlling 
the airplane will lose control at much 
lower altitudes than the man who flies 
the plane without conscious effort. 
Perhaps some worthwhile research 
could be carried out in an altitude 
chamber with a device such as the 
Link trainer installed inside. The study 
of the effect of altitude could thus be 
put on a more practical basis than is 
now possible in rebreather tests. 

Duties of the crew 

On test flights the pilot flies the 
plane, handles the engines and controls 
the oxygen supply. He also keeps the 
automatic pilot adjusted, controls the 
engine r.p.m. with the constant speed 
governor controls, maintains the de- 
sired manifold pressure using the throt- 
tles, and keeps the mixture controls set 
properly using the fuel-air ratio ana- 
lyzer as a gage. He wears a special 
mask in which a microphone is installed 
so that he can talk to ground stations 


without the necessity of removing the 
oxygen tube from his mouth. The co- 
pilot. seated on the right-hand side of 
the cockpit observes and records the 
following: indicated airspeed, carbure- 
tor air temperatures, oil temperatures, 
oil pressure, cylinder head temperatures, 
mixture ratio, vacuum, gyro-pilot oil 
pressure, fuel pressure, carburetor ram 
and fuel flow. Immediately behind the 
pilot stands the assistant observer who 
records the following: time, standard 
pressure altitude, outside air tempera- 
tures, engine r.p.m., manifold pressure, 
and other special data being recorded, 
such as exhaust manifold back pres- 
sure, pressures at various points in the 
engine nacelles, carburetor venturi tem- 
peratures and carburetor adapter tem- 
peratures. A radio engineer, when car- 
ried, operates whatever special radio 
equipment is under test and records 
pertinent data. 

Navigation problems 

Above 20,000 ft. accurate navigation 
by ground reference points is difficult. 
At extreme high altitudes it is impossi- 
ble to tell with the necessary accuracy 
the time of passing over landmarks by 
simply looking out the window. In fact, 
on many flights at such altitudes, the 
cockpit windows are so encrusted with 
frost that the plane must be flown en- 
tirely by instruments. In order to ob- 
serve landmarks a modified Gatty drift 
indicator is used. The fore and aft 
lines of the indicator have been supple- 
mented by three athwartship lines — the 
middle one being at the center of the 
instrument. This enables an observer 
not only to determine the drift angle, 
but also to determine accurately the 
time of passage over a landmark. 

Radio beams, and cones of silence 
do not afford sufficiently accurate refer- 
ence points at high altitude for ex- 
tremely accurate navigation. Cones of 
silence are found to lean one way or 
another away from the station of origin. 
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and the beam legs suffer similar distor- 
tion. This is not serious in normal 
transport operation at lower levels. 
Radio reception, except when snow 
static was encountered, has been found 
excellent at all altitudes. Radio beams 
come in nicely and are used as check 
references on all flights. 

Winds aloft 

Few data are generally available for 
winds above 20,000 ft. Therefore, when- 
ever practical, the winds at high levels 
have been studied by observation of 
ground speeds, true airspeed and drift 
angle using the modified Gatty drift 
indicator. No extreme winds have been 
encountered. The direction at 25,000 ft. 
has been observed on various occasions 
to be west, northeast and southwest. 
In each case the direction of the wind 
was that to be expected from the pres- 
sure distribution at the time. On several 
flights the force of the winds above 

20.000 ft. was materially less than the 
force at lower levels from the same 
direction. It has been concluded that 
the force and direction of the winds 
between 20,000 and 30,000 feet may be 
expected to follow generally the known 
laws of the winds in relation to pres- 

An interesting phase of the high alti- 
tude flying has been the operations over 
and through storm conditions at alti- 
tudes above 20,000 ft. The first high 
altitude flight of the DC-1 was from 
Kansas City to Detroit in July. Leaving 
Kansas City we climbed steadily to a 

23.000 ft. cruising level. Approaching 
Goshen, Indiana, a large storm center 
lying to the east and centered approxi- 
mately over Cleveland could be seen. 
The top of this storm at its western 
limits was at 20,000 ft. The clouds 
gradually rose to 22,000 ft. some 100 
miles southwest of Detroit. To the east, 
domes protruded above the general 
cloud layer indicating local squall cen- 
ters of near-thunderstorm proportions. 
The tops of these domes were esti- 
mated at 30,000 ft. The temperature 
in the clear air above the storm was 
5 deg. F. Descent was begun about 
50 miles west of Detroit. At 20,000 ft. 
indicated, with outside air temperature 
at 20 deg., heavy clear ice was en- 
countered. It formed rapidly while de- 
scending through the layer from 20,000 
to 17,000 ft Below 17,000 ft. the tem- 
perature rose to 40 deg. and the ice 
melted rapidly. The solid upper layer 
terminated at 15,000 ft. below which 
the usual intermediate cloud layers were 
encountered. This appeared to be a 
typical summer storm condition not in- 
volving severe thunderstorms. 

Operating out of Kansas City several 
severe thunderstorms were investigated. 
It was found that the anvil heads of 






such storms have their roots in the ex- 
tremely turbulent clouds forming the 
general storm top at about 22,000 ft. 
The plane was flown directly through 
one such thunderhead at 26,000 ft The 
temperature on the ground at Kansas 
City at the time was 100 deg. F. The 
temperature within the anvil head was 
5 deg. F. The cloud seemed to consist 
of very fine snow and some water par- 
ticles which froze and formed ice upon 
impact with the plane. Each water par- 
ticle formed a circular ring of ice 
about £ in. to i in. in diameter, but no 
appreciable amount of ice formed. The 
air in the anvil head was apparently 
rising at 500 ft. per minute according 
to the rate-of-climb indicator. No de- 
scending current was encountered. The 
anvil head was traversed on a south- 
east heading (storm moving southeast) 
in about four minutes at a speed of 
approximately 150 m.p.h. Thus the dis- 
tance through the cloud was about 10 
miles. The upper overhang of the anvil 
head was toward the south. The under 
surface of this overhanging portion of 
the cloud was estimated to be above 
30,000 ft. and the ultimate top of the 
storm probably reached to 35,000 ft., 
or into the base of the stratosphere. Ob- 
servations indicated that the top of the 
turbulent clouds connecting the thun- 
derstorms along the advancing wind 
shift line were at about 25,000 ft. at 
which altitude a plane could have just 
crossed the windshift line staying "on 


On the flight of the DC-1 from 
Kansas City to Newark, in August, 
cruising for the most part at 27 ,000 ft. 
we had excellent view of the tropical 
hurricane which had moved up the east 
coast and was then centered roughly 
over Virginia and the Carol inas. The 
upper canopy or cirrus stratus cloud 
emanating from this storm extended 
over southern New York State. The 
top of this canopy was shaped like a 
great umbrella. The top at the center 
was estimated at 35,000 ft. Thin and 
tenuous at the outer fringe, this canopy 
of cirrus cloud thickened until it joined 
the turbulent lower layers at about 25,- 
000 ft. in a vicious looking melee of 
angry air which appeared black, purple 
and almost green in places. This center 
lay about 150 miles or more south of 
the course of the plane to Newark. 
From this central maelstrom a lower 
layer spread out in all directions taper- 
ing downward from 25,000 ft. at the 
center to about 15,000 ft. over central 
Pennsylvania. This secondary layer be- 
came broken about 100 miles out from 
the center and disappeared entirely 
within another 10 to 20 miles. The 
DC-1 began descent through this sec- 
ondary layer about south of Belle fonte. 
Intermediate layers and scattered clouds 
were found below 12,000 ft., which con- 
dition continued with intermittent rain 
the remainder of the way into Newark. 

The wind over Indiana, Illinois and 
Ohio held steady at west 25 m.p.h. as 
the storm was approached. From west- 


AVIATION 
December, 1936 
ern Pennsylvania, where the plane 
entered the influence of the storm the 
wind picked up to about 50 m.p.h. and 
became more northerly as the plane 
progressed eastward. 

Where ice teas found 

As a result of these observations it is 
concluded that severe weather condi- 
tions involving considerable turbulence 
and heavy icing may be found all the 
way up to the base of the stratosphere. 
In general, however, a plane cruising 
at 25,000 ft. can remain on top by 
making inconsequential detours. In a 
flight of 1,500 miles or over (half way 
across the continent) detouring 50 to 
100 miles to either side of the direct 
course does not involve a serious loss 

With the sale of the DC-1 the high 
altitude program was continued using 
the Northrop Gamma equipped with a 
special Wright Cyclone engine and an 
exhaust turbo supercharger. Approxi- 
mately twenty hours of flight testing at 
altitudes up to 35,000 ft. have been 
carried out using this airplane. The 
oxygen system with the Gamma paral- 
lels that used in the DC-1. 

The Gamma carries a crew of two, a 
pilot and an observer. The observer 
rides in a cockpit just forward of the 
pilot's cockpit. In the observer’s cock- 
pit there is a complete set of engine 
flight instruments so arranged that data 
is recorded by photographing the in- 
strument board using a Leica camera. 
The observer takes pictures at prede- 
termined altitudes and later the films 
are developed and the actual data re- 
corded from the films. This has been 
found to be the only practical way of 
obtaining a simultaneous reading of the 
26 instruments. 

W intis at stratosphere base 

In order to accurately determine air- 
plane speeds and the force and direc- 
tion of the wind at high levels the plane 
has been flown around a triangular 
course from Kansas City to Kirksville 
to Columbia and return. This triangle 
is 336 miles. It is marked by radio 
beams which permits the course to be 
flown on instruments or on top. In this 
way the calculated speed of the air- 
plane at altitudes up to 35,000 feet has 
been cheeked within two miles per hour 
of the true airspeed, reduced from the 
indicated airspeed. Wind velocities up 
to 60 m.p.h. have been observed under 
favorable conditions. It is proposed to 
fly this course while extreme winter 
storm conditions exist at low levels in 
order to determine wind velocities at 
the base of the stratosphere during 
these conditions. 
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Propeller 

Brakes 


S INCE the introduction of propel- 
ler brakes on large multi-motored 
aircraft, there has been sufficient 
experience with them to make some 
appraisal of their value in practical 
operation. The utility of a device to 
stop an idling propeller almost in- 
stantly is two- fold. First, it provides 
an increase in performance with one 
or more dead engines. Secondly, it 
may be the means of saving a ship 
from serious structural damage in the 
event of certain types of engine or 
propeller failures. 

At first, propeller brakes attracted 
manufacturers and operators as a 
means of increasing performance at 
high or service altitudes on twin-en- 
gine aircraft after the failure of one 
engine. Calculations and experience 
show, however, that on some twin- 
engine aircraft no increased altitude 
over that with idling propellers in high 
pitch will be obtained. In one test, 
when brakes were used on either 
engine of one of the large amphibians, 
there was no gain or loss of altitude, 
but a marked decrease in vibration. 

There have been, however, several 
definite benefits resulting from the use 
of propeller brakes. There is an ap- 
preciable increase in speed in level 
flight when the propeller of a disabled 
engine is restrained from windmilling 
in high pitch. This was determined in 
tests made with the idling engine 
switched off and the propeller set in 
high pitch. It was found in specific 
instances, on one large four-engine fly- 
ing boat, that locking one propeller in- 
stead of permitting it to windmill re- 
sulted in a marked drag reduction. One 
test indicated that the braked propeller 
permitted cruising at the same air- 
speed with 2.62 per cent less power 
than was required with the dead en- 
gine propeller windmilling. Translated 
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into payload on a long range flight, 
the propeller brake provides weight al- 
lowance for at least one extra person. 

The brakes also have been very 
beneficial for reduction of landing 
speeds. On recent tests with a large 
four-engine flying boat it was shown 
that there is considerable disturbance 
of air flow from windmilling engines, 
affecting the lift of the wing surfaces 
and the flow over the tail surfaces. 
With two inboard engines windmilling, 
a marginal condition of controllability 
existed during the glide and at the 
time of landing on the water. The 
range of stabilizer setting was from 4 
deg. positive to 3 deg. negative from 
the glide to landing. With the same 
two inboard engines braked, there was 
a marked increase of control and the 
range of the stabilizer settings was 
from 3 deg. positive to only 1 deg. 
negative with a decrease in landing 
speed of 6-7 m.p.h. At the instant of 
landing the controllability was much 
more noticeable when the propellers 
were braked. In addition the tail sur- 
face vibration from disturbed airflow 
with windmilling propellers was com- 
pletely lacking. 

Controllability increased 

Another important detail is the in- 
crease of controllability, longitudinally 
and directionally, when the windmill- 
ing propeller is stopped. Less rudder 
tab is necessary to maintain direc- 
tional flight when the dead engine is 
braked and, as there is no disturbed or 
turbulent air over the wing, the lift 
of the wing area behind the propeller 
disk area is not impaired. Thus little 


or no aileron trimming is necessary to 
maintain lateral flight on an even keel. 
Therefore, when a landing is made at 
the destination desired after comple- 
tion of a flight with a stopped engine, 
there will be an increased amount of 
controllability. This is especially true 
on aircraft using flaps as most of the 
flap areas are directly behind the en- 

In addition to these benefits, there is 
an increase in safety resulting from 
the use of propeller brakes. Even with 
a most profound respect for the prod- 
ucts of our engine manufacturers we 
must be prepared for the unexpected. 
The safety of every airplane depends so 
much on minor factors, that it is serious 
to not consider any antidote that will 
save valuable equipment. 

In trans-oceanic flights it is almost 
impossible to consider landing on the 
open sea, especially at night, for the 
purpose of making repairs to a dis- 
abled engine and it is imperative that 
the aircraft be able to continue flight 
after losing one or even two engines. 
Unless the disabled engine is com- 
pletely stopped, disagreeable vibrations 
set up by the windmilling propeller or 
the unbalanced condition of the engine 
will be at least annoying to passengers. 

The propeller brake has been con- 
sidered favorably by all aircraft manu- 
facturers. but the constantly increasing 
equipment which has become more or 
less required, has caused serious objec- 
tion to anything that might augment 
the weight empty. The value of using 
propeller brakes is at present a matter 
to be decided on by the airline operator 
and the carrier of his insurance. 
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Ultimate 
Maximum Speed 
at Altitude 


The second of a series of articles discussing the upper 
limits of airplane performance. Future articles will 
cover range and ceiling 


I N our first paper of this series, we 
presented a study of the possibilities 
of the high speed which can be ob- 
tained by racing airplanes at sea level. 
During recent years in air transporta- 
tion, higher speeds and greater econ- 
omies for the same power have been 
obtained by transport airplanes operat- 
ing at altitudes over our regular air 
lines. It appears only logical therefore, 
that if we were to fly our racing planes 
at altitudes other than at sea level, we 
would be most likely to benefit and 
therefore to raise present record speeds. 
It is interesting to calculate the ulti- 
mate high speed which could be reached 
at any altitude by an airplane designed 
for ultimate performance at these alti- 

Cosl of speed at altitude 

In the earlier paper, we gave the 
equation by which the high speed of 
an airplane in level flight could be cal- 
culated neglecting the effects of in- 
duced drag. This equation can be 
re-written as follows: 

In order to make this equation applic- 
able to high speed at altitude, we must 
consider two items: First, the effect 
of the decreased density in reducing 
the parasite drag, and second, the ef- 
fect of the decreased density in. increas- 
ing the induced drag which we con- 
sidered to be negligible in the case of 
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the racing airplane flying at sea level. 
The above equation then becomes : 

’-“G ?) 1 ‘ 

where a is the ratio between the density 
at the altitude considered and that at 
sea level ,and where R is the percentage 
by which the maximum speed is re- 
duced due to the increasing effect of 
induced drag. In the first papers, the 

quantity ( ^ ) was called the "cost" 

of speed. It will be seen from the equa- 
tion for high speed at altitude that, neg- 
lecting the increasing effect of in- 
duced drag, the “cost” of speed de- 
creases in proportion to the density 


Effects of increasing altitude 

In order to study the problem of high 
speed performance at altitude, we must 


consider three important factors. First, 
the one already mentioned,— decreased 
density; second, the increase in parasite 
drag coefficient due to the decreased 
Reynolds’ Number; and third, the in- 
creased effect of compressibility. In 
Fig. 1, the physical variations of the 
quantities which control these three 
items are plotted against altitude. The 
density ratio was taken from that de- 
fined as a standard for the comparison 
of performance of airplanes and is given 
in N.A.CA.. Technical Report No. 218. 
A second item which must be consid- 
ered is the changing scale effect with 
altitude which can be represented by the 
Reynolds’ Number. The Reynolds' 

Number is the ratio ( ^ ) where V 

is the velocity of flight of the airplane, 
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L is some characteristic length of the 
airplane such as the wing chord, and 
v is the so-called kinematic viscosity, 
i.e., the ratio /*, the absolute viscosity, 
divided by the density p. 

Assuming constant speed, the varia- 
tion of the Reynolds’ Number with alti- 
tude for a given airplane will depend 
only upon the variation in kinematic vis- 
cosity, v. The results of this calcula- 
tion are shown by the appropriate curve 
in Fig. 1 as a ratio of RN to RN Q , 
RNo being the Reynolds' Number at sea 
level. The third effect, influencing 
speed at altitude, is the changing veloc- 
ity of sound. The velocity of sound is 
proportional to the square root of abso- 
lute temperature, the variation of which 
is shown in Fig. 1 by the curve T, 
and is given in degrees Fahrenheit, 


flying at 550 m.p.h. at sea level, that 
airplane will have a Reynolds' Num- 
ber of 21,000,000. This value is RN 0 . 
From the ratio of RN/RN 0 , given in 
Fig. 2, the Reynolds' Number at alti- 
tude may be calculated, assuming con- 
stant speed. This has been plotted and 
labeled RN in Fig. 2. This will not be 
exactly true for most airplanes, since 
the velocity will change with altitude, 
but is sufficiently accurate for our pur- 
poses, the approximation being very 

Dr. Th. von Karntan, in the first 
issue of the “Journal of Aeronautical 
Sciences,” gave a relationship between 
skin friction drag coefficient and the 
Reynolds’ Number for turbulent flow, 
and the portion of this relationship 
which concerns us is reproduced as Fig. 



absolute. Calculating the effect of the 
temperature on the velocity of sound, 
the last curve c, in Fig. 2, is obtained. 
c is the velocity of sound and is given 


Altitude and parasite drag 

The relation between the ratio of 
Reynolds' Number at altitude to that 
at sea level has been given. Its effect on 
f must now be calculated. If we assume 
an airplane with a wing chord of 4 ft. 


3 in this paper. Using these data, to- 
gether with the variation of the Rey- 
nolds’ Number with altitude, the ratio 
of skin friction coefficient at altitude, 
Ci, to that a sea level, C/o, can be 
calculated, and is plotted in Fig. 2. 

Not all of the parasite drag of an 
airplane, however, is made up of skin 
friction drag. Part of it is a result of 
so-called form drag which depends only 
upon the form and size of the body 
and not upon its exposed area. This 
so-called form drag does not vary ap- 
preciably with the Reynolds' Number, 
and therefore, this variation will be 
neglected. For a very clean airplane 
about 90 per cent of the parasite drag 
is skin friction and the remainder, form 
drag. On this assumption the ratio of 
f, the equivalent parasite area at alti- 
tude, to f a , the equivalent parasite area 
at sea level, can he calculated, and this 
relationship has been plotted in the 
curves of Fig. 2. 


Sound velocity and speed 

In our earlier paper, curves were pre- 
sented giving the relationship between 

speed and the "cost” of speed. ( —■ , 
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at seal level showing the added “cost” 
incurred because of compressibility. 
While we arc considering performance 
at altitude, we must use what we might 
call the altitude "cost” of speed 

instead of ( ^ • Since 

the velocity of sound decreases with al- 
titude as shown in Fig. 1, added "costs” 
will be incurred at altitude over those 
at sea level. This varying “cost” of 
speed, including the effect of the de- 
crease in velocity of sound, is plotted 
in Fig. 4 in which the curve on the 
right neglects compressibility effects, 
and the other three curves give the ef- 
fects of compressibility at the various 
altitudes noted on the curves. It is 
immediately apparent that as altitude 
is increased, limitations due to com- 
pressibility become much more strin- 
gent. Where a speed of for instance 
575 m.p.h. would be the limit at sea 

level due to this compressibility, this 

limit would be reduced to 500 m.p.h. 
above 35.000 ft. 

Induced drag 

In the first section of the paper, an 
equation was given which included a 
factor, R, which represented the per- 
centage to which the velocity would be 
decreased due to induced drag. It is 
usually thought that at the very high 
altitudes, induced drag would play an 
extremely important part. Actually in 
the case of racing airplanes this de- 
crease is not as great as might be antici- 
pated. It is impossible to calculate 
numerically the percentage of decrease 
in speed due to induced drag for all 
airplanes, since this factor is different 
for each airplane considered. There- 
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fore, reasonable values were picked, 
based upon what might be considered 
to be an ultimate design, and variation 
of this factor is noted in Fig. 2. 

Total “ Coat ” of speed at altitude 

Incorporating the factors mentioned 
above except that of compressibility, 
Equation 2 may be written as follows : 

Of )'«)** 

If the value of ( y ) (thrust 

lip. /sq.ft, of equivalent parasite area 
at sea level) is plotted against speed 
for the various altitudes, in every case 
reducing the speed in proportion to the 
effect of the compressibility, Fig. 5 
is obtained. It becomes immediately 
apparent from this figure that as higher 
and higher altitudes are obtained, the 
“cost” of that speed becomes consid- 
erably reduced, but the maximum ob- 
tainable speed by any means whatever 
will also be reduced. In this figure are 
noted the three racing airplanes re- 
ferred to in our first paper, so that the 
advantage which might be gained by 
going to altitude can be determined. 

It is of interest to plot the percent- 
age increase in maximum speed against 
altitude for each of these three planes. 
This has been done in Fig. 6, and the 
result is extremely interesting. In this 
figure, the solid lines are calculated 
values and the dotted lines represent 
a reasonable extrapolation of the solid 
curves to higher altitudes. Assuming 
constant thrust horsepower available, 
the extrapolations of these curves then, 
show the maximum possible limits to 
which these three racing planes could 


be extended from the standpoint of 
speed. Along each of the curves are 

noted the values of (y) and also 

the speed obtained at the peak of these 
curves. The most interesting feature of 
these figures is that all three of these 
airplanes, so different in design, would 
have maximum possible speeds within 
20 m.p.h. of each other, assuming, of 
course, that the thrust horsepower might 
lie maintained independently ot altitude 
and without increase in the equivalent 
parasite area. This, of course, is a 
very doubtful assumption at the very 
high altitudes, but there is reasonable 
assurance that by means of exhaust 
driven superchargers, it might be ob- 
tained at reasonably high altitudes. The 
maximum speeds for the three airplanes, 
of course, are obtained at very different 
altitudes. 

It might be supposed from the exam- 
ination of these curves that 500 m.p.h. 
was some magic speed which no air- 
plane could exceed. However, in the 
case of the Macchi-Castoldi, a very 
great amount of power was obtained, 
but at the same time, there was consid- 
erable loss of aerodynamic cleanness. 
In the case of the Hughes racer, the 
airplane was extremely clean except 
for the necessity of the radial motor, 
which, as shown in our first paper, is 
not practical when ultimate speeds are 
desired. Thq Caudron-Renault was ex- 
tremely clean aerodynamically but had 
a comparatively small amount of power 
available per unit of frontal area. Thus 
if each of these three airplanes could 
combine the desirable features of the 
others, a definite increase of the maxi- 
mum speed could be attained. 

It is apparent from the last figure 
that as the record speed at altitude goes 
up, the altitude at which it will be at- 
tained will be decreased thus, leading 
to the obvious conclusion that the ulti- 
mate high speed at any altitude will be 
attained at sea level in accordance with 
our first paper. This does not mean, 
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however, that records will not be broken 
by flying at altitudes above sea level. At 
the present state of high speed records, 
namely, 441 m.p.h., it is considerably 
less “costly" to attain greater speeds 
by increasing altitude, as shown by 

Fig. 6, than by increasing at 


sea level. Therefore, except for the 
complication introduced by racing rules 
governing the oflicial recognition of 
such record speeds, the next step is to 
fly these same airplanes with additional 
supercharging, or cleaner and more 
powerful airplanes, at higher altitudes. 
Although the altitudes at which the 
ultimate speeds of the three racing 
planes would be attained are rather fan- 
tastic and probably impossible with the 
present form of power units, none the 
less, even small increases in altitude 
will result in an increase of speeds 
previously attained. However, in a 
last analysis, the ultimate high speed 
will be attained at sea level and will 
be governed by the effect of com- 
pressibility. 


Neglecting compressibility 

Indulging in the realm of fancy, it 
might be interesting to calculate speed 
which could be attained if the effect 
of compressibility were to be neglected. 
This speed can be expressed by the very 
simple equation 



in which rj 1 is the thrust horsepower 
available, IV is the weight of the air- 
plane in pounds, b is the wing span 
in feet, and f is the equivalent parasite 
area in square feet. V is given in 
m.p.h. This equation merely gives the 
speed which could be attained at the 
altitude at which the plane was flying 
at the maximum lift/drag ratio. In 
the table below, values of V for the 
three airplanes are noted together with 
the altitude at which these speeds could 
be attained. Here again it is assumed 


Cnudron - lienoult. 


Ultimnte Speed 

Neglecting Altitude 
Compressibility (Approx.) 

SO, (100 ft. 

„., ui.p.u. lOAAnne, 


m.p.li. 120,000 ft. 


that the power could be attained inde- 
pendently of altitude, and of course, 
fantastic altitudes result in the calcula- 
tion. We can see, however, the “price” 
which must be paid as a sort of tax 
levied by compressibility. The equa- 
tion above represents the result of the 
maximum possible aerodynamic econ- 
omy. This same equation will be used 
to advantage in a more practical calcu- 
lation in the next paper which deals 
with the maximum range and endurance, 
in which economy is the key note. 
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(2). For instance, it was shown in the 
previous article that a steel shell would 
weigh almost four times as much as a 
wood shell of equal strength, assuming 
that a true stability failure occurred, 
as would be probable in a fuselage type 
of structure. This obviously explains 
the absence of unstiffened steel shell 
construction among such structures. 
Even though a steel shell might offer 
many practical advantages over a wood 
shell the increased structural weight 
would be too great a penalty to over- 
come. The penalty would be less, how- 
ever, in aluminum alloy, the weight of 
the metal shell in this case being about 
2.3 times as great as that of the wood 
shell. This discrepancy might be fur- 
ther reduced by a complete weight 
analysis covering the weight of form- 
ing rings, fittings, and such items, so 
that it is not surprising to find among 
our aluminum alloy structures a con- 
siderable number approaching the true 
monocoque type. 

Before we can take up any of the 
other commonly-used types of construc- 
tion on this basis it will be necessary 
to expand our theory to cover what 
might be called the panel and cellular 
types of construction. First of all it 
will be recognized that once a designer 
has made up his mind to use a certain 
material, the problem becomes one of 
deciding what type of construction is 
most efficient on a weight-strength basis, 
with due regard for the many practical 
problems which cannot be avoided. The 
first principle involved has been clearly 
stated by Dr. Tuckerman in his excel- 
lent paper, "Aircraft: Materials and 

Testing”' in which he says: “This 

(requirement) consists in spreading the 
material as far out as possible from 
the axis of the structure or its struc- 
tural elements and at the same time 
holding it firmly together.” 

The second principle might well be 
a rule that the effective thickness of 
the shell should be made great enough 
so that the failing strength of the ma- 
terial will be substantially utilized be- 
fore a stability failure occurs. In 
other words, we can theoretically in- 
crease the “stability" strength of a 
structure indefinitely by spreading out 
or expanding the material so as to 
thicken the shell, but it would be use- 
less to continue this process beyond the 
point where a “stress" failure would 
occur. This process of thickening the 
shell by expansion of the original 
material simply amounts to reducing the 
effective value of at in equation (2) 
more rapidly than we reduce the value 
of VE, thus decreasing the weight- 
strength factor. (In tills method of 
analysis we base all properties on the 
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"effective” cross-sectional area: there- 
fore E, which is in terms of a force 
per unit area, will decrease with in- 
creasing area). It will be seen that 
this process does no good in the case 
of "stress" failures, as both to and F 
would be reduced proportionally in 
equation (1). 

It can now be seen that all forms of 
stiffened shell construction represent the 
designer’s efforts to decrease the 
weight-strength factor for "stability” 
failure by expanding the shell material 
as much as possible, thereby increasing 
the effective thickness of the shell and 
reducing the effective unit cross-sec- 
tional weight. To obtain maximum ef- 
ficiency, this process should be carried 
to the point where the weight-strength 
factor for "stability” failure becomes 
about as good as that for "stress” fail- 
ure. Obviously, for materials like stain- 
less steel which have a good efficiency 
on a stress basis but which are inher- 
ently "heavy”, the shell-thickening proc- 
ess must be extensively used in order to 
utilize the high strength of the material. 

Evolution of thin-uiall structures 

We can now examine the various 
forms of construction in the light of 
the above method of analysis. First of 
all we see that nature has already pro- 
vided this "expanded” form of construc- 
tion in wood, which immediately ex- 
plains why wood appears to be much 
more efficient than metal for true mono- 
coque construction. Our attempts to 
do the same thing with metals appear 
almost crude in constrast with the sim- 
plicity and effectiveness of natural 
methods. Yet we have arrived at our 
present forms of construction by a 
process of evolution infinitely more rapid 
than nature's. Not so long ago stiffen- 
ers were regarded simply as aids for the 
skin or plating. We now realize that 
the stiffeners are usually more important 
than the skin in carrying compressive 
loads and the tendency is to regard the 
skin as aiding the stiffeners. Even the 
formulas used in modern stiffened- 
pancl analysis reduce the skin to an 
"effective width” which can be consid- 
ered to be as good as the stiffener in 
carrying load. The expert in these 
methods of analysis may find it possible 
to interpret the formulas by means of 
the weight-strength equations, by re- 
garding such formulas as a method of 
transposing the “stability” equation into 
terms of the "stress” equation. (It 
may be significant that the term VE 
plays a prominent part in all panel 
problems and also in the weight-strength 
equation for stability failure.) 

There seems to be a sort of cycle in 
the development of airplane structures, 
if we regard them in the light of this 
new method of analysis. For instance, 
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Figures 1 to 8 illustrate the progres- 
sion from the plain shell (monocoque) 
through various well-known panel types 
(including the recent “geodetic”, in 
which the panels are constructed di- 
agonally) into the true cellular type 
represented by wood. Carrying the 
idea to an extreme we can even think 
of the steel tube type of fuselage or 
wing beam as a cellular type in which 
the number of cells is greatly reduced. 
Almost any panel type can be thought of 
as approaching the cellular structure 
as the number of stiffeners is increased 
and the amount of unstiffened shell ap- 
proaches zero. 

T ubular construction 

Considering the tubular structure, we 
can continue the evolutionary process 
by applying the foregoing principles to 
the tubes themselves. Thus we can 
obtain stiffened tubes, corrugated tubes 
(example: drain spouts), and cellular 
tubes (example: bamboo). Without go- 
ing into the mathematical derivation it 
can be shown by the methods employed 
in the previous article that the -weight- 
strength factors for tubes used as 
columns arc approximately as follows, 
on a constant-strength basis: 

Local stabilitv failure (diant. const.! : 

w/&>‘ ... (2) 

Local stability frilure (/ const.): 

wD/E ‘ (4) 

Euler stability failure (L and 

const.) : w/E (5) 

Euler stability failure (L and t const.) : 

w/E (6) 

A complete interpretation of the 
above factors is beyond the scope of 
this article. The engineer will recog- 
nize, however, that the modulus E plays 
an entirely different part in different 
types of stability failures and with dif- 
ferent geometrical limitations. For 
instance, equation (6) indicates that 
Euler columns built for the same 
strength and having the same wall thick- 
ness and length would be relatively little 
affected by changes in E, but would be 
greatly affected by w. Under such con- 
ditions the light-weight materials would 
have a decided advantage. Conversely, 
steel columns might be made much more 
efficient by an artificial reduction in the 
effective value of w such as is obtained 
by corrugating the walls. British de- 
signers have long made use of this 
principle in building wing beams of 
thin steel strip. 

While discussing tubular construc- 
tion it might be well to point out that 
the D/t ratios commonly used in welded 
steel tube fuselages lie far below the 
values at which local buckling of the 
walls might be expected to occur. 
Theory alone would indicate that steel 
tubes with D/t ratios as high as 500 
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could be used as columns with complete 
freedom from local buckling. Since 
present practice stops somewhere around 
60, it seems obvious that there is a 
large field for exploration. Remember- 
ing that for greatest efficiency the struc- 
ture should be designed so as to utilize 
all the mechanical properties of a ma- 
terial. it would seem that steel's high 
modulus of elasticity (E) has been 
somewhat neglected in the past. An- 
other view of this problem is obtained 
by considering that the strength of an 
Euler column of constant length is 
very closely proportional to ElVD', 
where IV is the weight of the column 
material. Thus, for a given strength 
the weight will decrease very rapidly as 
the diameter is increased. There will, 
of course, be practical limits to such a 
process, such as minimum wall thick- 
nesses, welding technique, etc., but these 
may not be so important as the size of 
structures increases. 

What the future holds 

Since designers are fully aware of 
the practical advantages and disadvan- 
tages of most common forms of con- 
struction no attempt will be made to 
place a final efficiency evaluation on 
any of the present types. Such an at- 
tempt would have to consider features 
such as local loads, fabrication, joints, 
cut-outs, stiffness, combined loadings. 


and other practical features too numer- 
ous to mention. Predictions as to what 
materials arc likely to be most used in 
the future would be somewhat hazard- 
ous, if for no other reason than the fact 
that an ingenious engineer can usually 
find some way to use any structural 
material in an efficient manner, if he 
understands the fundamental types of 
failure. It seems reasonable to pre- 
dict that a healthy competition will con- 
tinue to exist between the present 
steel tube, aluminum alloy, and stain- 
less steel forms of construction, as each 
has certain advantages which cannot be 
overlooked. 

Among the various types of construc- 
tion represented in the accompanying 
figures one of the mose promising ap- 
pears to be the cellular (Fig. 6). Such 
cellular material might be artificially 
reproduced from metals, plastics, or 
combinations of various materials. The 
case for plastics appears particularly 
promising in view of the previous dis- 
closure that a high value of E is not 
as important as a low value of w (unit 
weight). The engineer will also think 
of the sound-proofing qualities of cel- 
lular structures. Even the use of a 
relatively soft material as a core or filler 
would tend to improve the strength, 
if a suitable bond could be maintained 
between filler and skin. Nature’s ex- 
ample of this is found in the alder 
stalk. 
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For the stress analyst the use of an 
"effective” thickness to represent the 
different types of stiffened shell con- 
struction might offer a possible method 
of attack on the problem of general 
instability of shells. Such failures can 
occur if the stiffeners are made too 
flexible. This problem will have to be 
faced if we hope to build our very large 
structures on an efficient weight- 
strength basis. Those interested will 
find the British Air Ministry R. & M. 
No. 1679, “Stability of a Monocoque 
in Compression,” by J. L. Taylor, to 
be helpful. 

We seem to be on the threshold of a 
new and clearer understanding of the 
structural engineer's problem of trans- 
mitting loads from place to place with 
the least possible structural weight. 
With such an understanding we can 
expect to see considerable reductions 
in "necessary” load, with corresponding 
increases in payload. And last (but not 
least from the engineer's standpoint) 
we can hope for a reduction in the 
headaches which have been brought on 
by the coming of the thin-walled 
structure and the rapid growth in the 
size of airplanes, both of which have 
combined to produce what Dr. Tucker- 
man has aptly called “a field of enor- 
mous complexity involving the geo- 
metrical properties of the most varied 
cross-sections, combined with the elastic 
and other properties of the material.” 
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cury goes below freezing do not re- 
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INSULATION 

► This is not an essay about a string and rubber covering for 
electrical conductors. It concerns rather the literal meaning 
of the title— or the slate of being an island. 

Islands may be real, or they may be creations of the 
imagination. Real or imaginary, however, the advantages gained 
from living on them arc directly proportional to the protection 
afforded the inhabitants by the surrounding medium — be it air, 
water, or a state of mind — against unwanted outside contacts. 

England, for example, was once an island. Until recently 
the narrow strip of water that separates the British Isles from 
the mainland was a fairly efficient insulator. Because of it, 
England has been able to throw her weight on the scales of 
European politics more or less as she saw fit. But with the rise 
of air power the situation has changed completely. As an 
insulator the twenty odd miles of Channel have become almost 
as effective as a strip of wet paper between the terminals of a 
million volt transformer. England is an island no longer — and 
she has suddenly become acutely aware of it. 

So far, we have been in Europe only long enough to form 
some general impressions. Chief among them is a feeling of 
thankfulness that we live in America at this period of world 
affairs. Not that wc have any special pride in our history or in 
our achievements. Comparatively speaking, we have no history, 
and certainly, many a European nation handles ninny of its 
social problems far better than ourselves. But wc have seen 
an England with “the wind up” working night and day to build 
up aerial defenses before it is too late. We have seen a re- 
armed Germany with thousands of efficient aircraft in being 
and in production — with her city streets crowded with uni- 
formed youth on fire with zeal to restore the Reich to a world 

have listened at close range to the rumblings of the Russian 
Bear in the east and of the French social volcano across the 
Rhine to the west. 

Small wonder then that we look with considerable comfort 

ment at least, America has taken over England's island posi- 
tion. We arc almost the only truly insular nation left in the 
world today, and until both European and Asiatic affairs acquire 
a much greater degree of stability than they exhibit at the 
moment, Colt sei dank ! 

Berlin, Nov. 10. 


WINTER AT 
THE AIRPORT 

A LL over the country (excepting 
Florida and California) fixed 
base operators at the smaller airports 
arc moving into the dull winter sea- 
son, after one of the best years they 
have had since 1929 or 1930. Some 
are closing up their airports and 


going into other work. Others are 
resigning themselves to a cold, lean 
winter. Both may be making a serious 

There are times when closing an 
airport for the winter is the only 

pose that you spend several hundred 
dollars for snow removal to take up 
a dozen passengers at a dollar a head. 


to keep the wolf from the door in 
winter you almost always have your 
weekends to yourself. Each winter 
weekend there are hundreds of red 
blooded youths who go forth in search 
of winter sports, and are willing to 
pay for them. Your job is to divert 
some of that income from the pro- 
molors of ski-train parties, skating 
rinks and similar enterprises. Maybe 
you will have to flood an unused por- 
tion of the field to make a place for 
ice skating. If your buildings are well 
licatcd and otherwise suitable, a series 
of Saturday' night hangar dances will 
bring in some revenue if they' are 
effectively promoted. An airport New 
Year's Eve celebration could be made 
to pay big profits. Clubs and church 

ways to keep members supplied with 

lion on the airport, to establish it in 
the public mind as a recreational 
center. The rest is easy. 

Offer special flying rates to mem- 
bers of the skating or dancing parties. 
Organize Saturday afternoon and Sun- 
day trips to the airport for selected 
groups. And without any doubt your 
winter weekends will pay you very 
convenient dividends. 


BUYERS’ HOLIDAY 

J) RODUCTION of airplanes, cn- 
up. Everywhere wc hear of new 

to build a thousand airplanes for 
which he will buy a thousand engines 
and thousands of units of materials 
used in airplane construction. 

When an aviation purchasing agent 
goes to market to buy anything in 
large lots he can command new re- 
spect from his sources of supply. An 
entirely new schedule of prices is 
likely to be opened to him. It may- 
cost him the friendship of the local 
hardware store proprietor and it may 
cost him a few nights and weekends 
of hard labor. But it is sure to re- 
duce production costs. 

with the purchase of materials in any 
aviation manufacturing company to 
work some holiday or weekend go- 
ing through his stock lists to see 
where he can save money for his com- 
pany by purchase of materials in 


AVIATION 
December, 1936 


33 


fciiiiuA ffiUittmfkt 

What's new in aircraft, engines and major accessories 




Bellanca 28-70 “Flash” 

New version of Mollison’s transatlantic 
plane to have cantilever wing 

The recent record flight of Captain James A. Mollison and the 
forthcoming New York-Paris race, focus our attention again on 
the Bellanca Model 28-70 "Flash.” A number of refinements 
have been made in the design and others are planned for ships 
that may be used in the prospective transatlantic race. During 
the past summer wind tunnel and static tests have indicated 
that it will be possible to substitute a full cantilever wing for 
the braced type in the present version. With this change and 
with a Twin Wasp engine, a top speed in excess of 300 m.p.h. 
and a range of over 5,500 miles are expected. 

The Mollison Flash which crossed the Atlantic at a speed of 
227 m.p.h., is powered with a twin row Pratt & Whitney Wasp 
Jr. engine rated at 700 hp., carries .600 gal. of gasoline, and is 
capable of a non-stop range of about 4,000 miles at a cruising 
speed of 240 m.p.h. Wing construction of the Flash is of wood 
in the conventional two-spar type with closely spaced ribs, ply- 
wood leading edge, and fabric covering. Plywood is also used 
to cover the top of the landing gear retraction wells. Bracing 
is accomplished by a system of tie rods from the wing spars to 
fuselage on top and to two specially designed steel supporting 
struts connected by a sort of skid below the fuselage. 

Fuselage structure is welded chrome molybdenum steel tubing 
with fabric covering. Stabilizer and fin are of wood construc- 
tion with plywood covering and elevator and rudders are made 
of welded steel tubing also covered with fabric. Tab controls 
on the elevators eliminate the stabilizer adjustment. 
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A conventional hydraulic • mechanism 
retracts the landing gear and the lock- 
ing arrangement is a mechanism sep- 
arate and distinct from the retracting 
devices operated by Arens cable con- 
trol, from the cockpit. Landing loads are 
distributed over a triangular truss ar- 
rangement. One leg of each triangle in- 
corporates a splined oleo shock absorb- 
ing strut. Wheels are of the standard 
Bendix airplane type fitted with 32x6 
smooth tires. Bendix brakes with hy- 
draulic actuating mechanism are in- 
stalled. In the retracted position, the 
landing gear wells are closely covered 
by taylored dural covers. A full bal- 
loon tail wheel partially enclosed in a 
streamline cuff is provided at the fuse- 
lage tail post. Landing gear has an 
extremely wide tread which contributes 
to ease of taxiing. 

The transparent material of the cock- 
pit windows is a new development 
known as “Pflexiglas.” It can be bent 
and worked like other conventional plas- 
tic materials, yet passes light more 
freely than standard window glass. 

A two-bladed Hamilton Standard con- 



trollable pitch propeller 10 ft. 6 in. di- 
ameter is fitted to the twin row Wasp 
Junior engine. The ring cowling is of 
the most recent NACA type and com- 
prises a sturdily built nose ring with 
four readily removable skirt segments 
attached by DZUS fasteners. Special 
one-shot lubricating for the rocker 
boxes using oil pressure from the en- 
gine is installed and an oil radiator with 
an adjustable scoop opening controlable 
from the cockpit is provided. 

General specifications of the Model 
28-70 are: wing span, 46 ft. 2 in.; 
length 26 ft; height 7 ft.; wing area, 
279 sq. ft.: weight empty, 4074 lb.: 
useful load, 4276 lb. ; gross weight, 8350 
lb. Performance figures indicate a maxi- 
mum speed (at 9,000 ft.) in excess of 
275 m.p.h. ; cruising speed, 240 m.p.h. ; 
range at cruising, 4,000 mi.; rate of 
climb to 9.000 ft.. 1,500 ft. per min.: 
service ceiling 26,000 ft. ; and absolute 
ceiling 27,000 ft. 


Ben Jones S 125 

New Menasco powered mono- 
plane for the private pilot 

Modern in appearance but designed to 
fit the means of the average private pilot 
is the Model S-125 by Ben Jones In- 
corporated, of Schenectady County Air- 
port. This newcomer in the private air- 
plane field is a two place, low wing 
monoplane of conventional construc- 
tion. powered with either the Menasco 
C4 (125 hp.) or C4S (150 hp.) engine. 
It is well suited to student instruction 
and other fixed base activities and has 
sufficient range for extensive cross 
country flying. 

Construction is of the wood, plywood 
and welded steel tube variety with fabric 
covering. The plywood covered, two 
spar wing is covered with balloon cloth 
before finishing. Wing and tail sur- 
faces are of the cantilever type. The 
cockpit canopy is built in three tele- 
scoping sections, rigidly reinforced. The 
metal covering at the front of the 
fuselage is removable to give access to 
the structure and accessories for in- 
spection and servicing. 

Baggage space is provided behind the 




pilot's cockpit, and is reached through 
an inside door. Additional pockets un- 
der the arm rests add space for miscel- 
laneous equipment items. 

All flying instruments are on the rear 
dash board, but space is left for a dupli- 
cate set in the front cockpit. Ample 
leg room is available in both cockpits 
and the scat cushions are so designed 
that they support that part of the leg 
below the knee. A leather interior fin- 
ish is standard equipment. 

Combination rudder and brake control 
pedals are used and either brake may 
be operated individually, with or without 
simultaneous operation of the rudder 
pedals. Ball bearings are used through- 
out the control system. Rudder and ele- 
vators are cable controlled while the 
differential aileron control consists of a 
system of cables, bell cranks, and push- 
pull rods. The trimming tab on the left 
elevator is operated by a heavy gage 
wire passing through the elevator hinge 
center line. 

The landing gear is of the cantilever 
type with streamlined wheel fairings. 
Wheel suspension is on a fork connected 
to the shock strut which is attached to 
a tripod connected to the front spar and 
to a tubular truss between the spars. A 
sliding tube connecting the fork and 
tripod transmits unsymmetrical wheel 
loads through the tripod to the structure. 
Landing gear tread is 7 ft. 3 in. The 
8-in. tail wheel has a 360 deg. swivel, a 
steel coil shock spring, and a pneumatic 
dampener for rebound. 

Two fuel tanks of 23 gallons capacity 
each are placed in the wing on either 
side of the fuselage, and are removable 
through the bottom of the wing. The 
engine is rubber mounted, the fire wall 
is soundproofed, and the venturi type 
cowling is attached so as to be free of 
the main body. These three features 
contribute largely to the unusual degree 
of quiet within the cockpit inclosure. 

Specifications are span 31 ft. : length. 
24 ft.; height, 7 ft. 3 in.; wing area, 
140.5 sq.ft.: weight emptv. 1,125 lb.; 
gross weight. 2.000 lb. 

Performance is as follows: 


LnmUne speed. IS id 
Tu^e-off rum.I.^yc 


Menasco C4S 



XOZ-1 Gyroplane 

Rotary wing craft for Navy tested 
in Philadelphia 

Announcement has just been made by 
E. Burke Wilford, president. Pennsyl- 
vania Aircraft Syndicate, of the first 
flight of the pontoon-mounted gyroplane 
XOZ-1 built for the Navy Department. 
The flights were made at Frank Mills’ 
Seaplane Base at Essington, Penna., by 
Pilot Albert Sidlow under the direction 
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of Paul Hovgard, flight consultant. 
Witnesses included Elliott Daland, chief 
engineer and Mr. Wilford. The XOZ-1 
can be considered a compromise be- 
tween the airplane and the autogiro 
since it has a fixed wing which carries 
from 60 to 80 per cent of the load in 
cruising. Although the ship weighs less 
than 2000 lb. gross, it has 900 sq. ft. of 
lifting surface. The rotor is of the 
feathering type which has been de- 
veloped exclusively in this country by 
Mr. Wil ford's organization. 

General specifications of the XOZ-1 
are: rotor diameter 32 ft.: fixed wing 
span, 28 ft. ; rotor disk area, 800 sq. ft. ; 
fixed wing area, 100 sq. ft.; engine 
horsepower (Kinner R-5) 155; gross 
weight 2000 lb. 

It is the purpose of the company to 
develop the XOZ-1 into an aircraft 
which will have a minimum flying speed 
of less than 40 m.p.h. and a top speed 
of between 150 and 200 m.p.h. with a 
reasonable horsepower loading. 


W. B. Kinner Coupe 

New model resembles folding 
wing predecessors 

A new folding wing, enclosed, two 
place plane has been built and test flown 
recently by W. B. Kinner, Southern 
California designer and manufacturer 
of Security-National airplanes for the 
last several years. The characteristic 
folding wings of the new model can be 
placed in their folded position by one 
man in about three minutes. Seaplane 
floats can be substituted for the land 
undercarriage equipment. 

The wing span of the new ship is 40 
ft. and the overall length, 24 ft. Maxi- 
mum speed, with a 125 hp. engine, is 
about 120 m.p.h. and ceiling about 
10.000 ft. 


Wright 3-Way Drive 

Constant Speed Governor Now 
Adapted to Whirlwind 

The numerous advantages in the use of 
the constant speed propeller are already 
well known, and automatic pitch varia- 
tion has been an important contribution 
to all types of airplane operation. In 
order to apply tjie Hamilton Standard 
constant speed governor to the Whirl- 
wind engine, the Wright Aeronautical 
Corporation has designed a new acces- 
sory drive which can be used on all 7 
and 9 cylinder Whirlwinds regularly 
equipped with the two-position hydro- 
control mechanism. The constant speed 
propeller was heretofore available only 
on the highest powered Cyclone in the 
Wright line. 

Attached below the right magneto at 
the fuel pump drive location, the new 




accessory drive is a three-outlet box 
using beveled gears to provide drives 
for the constant speed propeller gov- 
ernor, a fuel pump, and a vacuum 
pump. If all of these accessories are 
not desired, the gears for either the 
fuel pump or the constant speed gov- 
ernor or both may be omitted. The 
usual mounting studs are used for in- 
stallation on 7-cylinder Whirlwinds al- 
ready in service and the 9-cylinder 
Whirlwinds will require the addition of 
one stud for which provision has been 

In other ways the installations arc 
similar. The governor is mounted on 
the drive by means of an adapter shown 
in the accompanying illustration. Two 
oil lines arc fitted to this adapter, one 
from the engine oil supplied to the 
adapter, the other from the adapter to 
the main section, where it enters a spe- 
cial fitting which replaces the hydro 
control lever. 

Oil lines for the 7-cylinder Whirl- 
winds are both of the flexible Breeze 
type; on 9-cylinder Whirlwinds how- 
ever, because of the smaller space be- 


tween the cylinders, a small diameter 
rigid steel oil line is used from the gov- 
ernor pump to the nose section. 

(Turn to page 38) 
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THREE HUNDRED MILLION 



O VER ROUTES blazed by Lindbergh . . . the flying 
Clipper Ships of the Pan American Airways 
have carried passengers and mail for eight years . . . 
with an over-all record of 99.678% on time. 

And TEXACO AVIATION GASOLINE has helped 
Pan American maintain these schedules. 

Surely a record to be proud of. Surely an outstand- 
ing testimonial to the uniform quality and depend- 
ability of Texaco Products. 

One of the reasons why Pan American, T.W. A., 
Delta, Hanford and other airlines choose Texaco 
Aviation Gasoline is its exceptionally well balanced 
distillation characteristics. 

This quality of Texaco Aviation Gasoline pro- 
vides maximum power, and definitely reduces the 
possibility of carburetor icing. 

Whether it be on the charted routes of the trans- 
ports or among the clouds with the test pilots, there 
is a Texaco Aviation Gasoline of the correct octane 
rating for your equipment. 

Texaco Airplane Oils are made by special refining 
processes to obtain their extreme purity. They are 
free from harmful gum and carbon forming ele- 
ments. Many leading airlines use them exclusively. 

A Texaco aviation representative will be glad to 
provide practical engineering service to prove the 
economies of Texaco Aviation Products. 

THE TEXAS COMPANY • 135 E. 42nd St.,N.Y.C. 


1 lli Aviation Products 
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Oil is taken from the engine to the 
governor pump from which it is deliv- 
ered to the propeller mechanism tinder 
approximately 200 lb. pressure. There 
it turns the blades into low pitch. The 
flow of the oil, however, is controlled by 
another unit of the governor, a cen- 
trifugally operated valve. This valve 
directs the oil to the propeller mech- 
anism only when the engine is slowed 
down below the r.p.m. for which the 
governor is set. The propeller then goes 
into low pitch and the engine returns to 
its proper speed. The valve remains 
closed as long as the engine speed is 
correct. If the speed increases the valve 
moves in the other direction allowing 
oil to return from the propeller, per- 
mitting the weights on the propeller 
blades to turn them into higher pitch 
which slows the engine to proper speed. 



G-100 Cyclone 

TWA cooperates on new design. 
Wright’s soundproofed test cells 

Jack Frye, TWA president, lias long 
felt that what the airlines needed was 
an engine designed specifically for air- 
line work. So TWA and Wright 
Aeronautical Corp. engineers set out to 
design the first “heavy duty commercial 
engine," to use Frye’s words. Last 
month we journeyed to the Wright plant 
at Paterson, N. J., for a demonstration 
of the finished product — a new Cyclone 
in the G series, known as G-100. 

TWA has announced an order for 
41 of them for installation in the fleet 
of eight modified Douglas DC-3’s now 
building at Santa Monica. These ships 
are scheduled for delivery beginning in 
January, and will increase TWA’s fleet 
of Douglases to 50, flying over 1,000,000 
miles a month. 

The new G-100's develop 1,220 hp. at 
2,400 r.p.m. at sea level for take-off 
(with 100 octane fuel). They are rated 
at 1,100 hp. for take-off, however. Out- 
put at altitude is 950 hp. at 5,200 ft. 

In line with regular practice of oper- 
ating below full throttle, TWA will take 
only 1,000 hp. from these engines at 
take off, and will cruise at 550 hp. (45 
per cent of maximum power available). 
This will permit present schedules to be 
maintained, and at the same time leave 
a substantial reserve of power. Because 
of this large reserve of power and ad- 
vances in design of the engine, TWA 
expects to lengthen periods between 
overhaul from the present 400 hours to 
close to 500 hours. 

The G-100, a single row, nine-cylinder 
radial, is a development of the 1,000 
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hp. G, of which 1,500 were sold in the 
first nine months of this year. Most 
radical design change is a switch from 
aluminum alloy to steel for the crank- 
case — the first of its kind to be used 
on a production radial engine in this 
country. The steel crankcase allows a 
substantially thinner section, and for its 
50 per cent increase in strength, adds 
but 30 lb. to the engine’s total weight. 
The extra power available in the G-100 
(as compared with the G) weighs only 
.5 lb./hp. To better cool the cylinder 
head and increase life of cylinder walls, 
ft of an inch has been added to the 
height of the heads. This allows a longer 
piston, with enlarged bearing surface on 

To overcome the icing problem, the 
new Cyclones are fitted with the re- 
cently-developed Chandler-Groves car- 
buretors (see Aviation for May, 1936). 
With this carburetor and some refine- 
ments in the valve timing, fuel con- 
sumption is held to .43 lb./hp. hr. 

Rocker arm lubrication is automatic, 
oil from the engine supply feeding the 
bearings and draining back to the crank- 
case through tubes within the push-rod 
housing. 

The main connecting rod has been re- 
designed and strengthened to take the 
greater stresses imposed by the boost 
in power. Cylinder walls are nitrided 

ileged to observe at Paterson was the 
Engineering Department’s new test cells. 
These structures, constructed at a cost 
of $100,000, permit 24-hour a day test 
operation. Before their construction all 
of Paterson used to complain of the 
noise of Wright's testing operations, but 
the impressively effective soundproofing 
in the new stands have eliminated that. 
In the control room between the two 
engine cells, we were easily able to con- 
verse normally, even when the great 
engine was turning over at 2,400 r.p.m. 
and kicking out 1,220 hp. Yet when 
the door into the corridor below was 
opened, the top of our head nearly came 
off with the racket. 

The efficiency of the soundproofing 
results from three things: In the first 
place, the walls of the cells are made 
of a porous substance which absorbs 
much of the sound. Secondly, the vent 
into the open air — straight up — consists 
of a deep honeycomb which breaks up 
the sound waves as they form. And 
lastly, the suspension of the engine it- 
self is a contributing factor. It is 
mounted on the end of a large steel 
cylinder, about 10 ft. long, which is sus- 
pended 10 ft. above the floor in a three- 
point cradle of cable loops anchored to 
the walls and floor. Vibration is ab- 
sorbed at the anchorage points by rub- 
ber washers which separate the bearing 
surfaces from the building structure. 
Walls and ceiling in the propeller plane 
are heavily reinforced with steel. 

Engine controls are operated by a 
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mechanical linkage through an arm at- 
tached to the side of the cell. Controls 
and gages arc set up in the observation 
room between the two cells, where are 
also located oil coolers and fual supply. 


RCA Crystal Unit 

Attachment furnishes crystal con- 
trol of receiver frequency 

A new attachment to provide crystal 
control of receiver frequency in airline 
or airport traffic control work has been 
brought out by R.C.A. (Camden, N. J.) 
The Model AVA-8 Crystal Attachment 
is made in several forms, as a cabinet 
to add to existing receiving equipment 
or as a rack panel unit to match existing 
panel equipment. 

The AVA-8 provides crystal control 
of any two frequencies in the aviation 
communications band of 2000 kc. — 
6500 kc. The receiver may be pre-tuned 
to one frequency, thus providing for 
three-frequency operation with two fre- 
quencies being crystal controlled. The 
receiver may also be used as a conven- 

Crystals are of the “V” cut low 
temperature coefficient type mounted in 
R.C.A. Model AVA-10 crystal holders. 
Two crystals, ground for the desired 
frequencies are supplied and others may 
be obtained if desired. 

The AVA-8 unit consists of a duo- 
radio frequency amplifier: duo first de- 
tector with crystal oscillator combined; 
and a common intermediate frequency 
amplifier. The unit receives its plate 
voltage supply from the receiver chassis 
but the tube heaters are energized by 
a built-in transformer. The additional 
110-volt a.c. power required is 12 
watts. Special interconnecting cables 
are supplied for wiring the unit to the 
receiver. In use the Model AVA-8 at- 
tachment replaces the radio frequency 
and first detector and oscillator and 
adds another stage of intermediate fre- 
quency amplification to the receiver. 
The unit is carefully shielded. 

Dimensions and weight are: (two 
tone gray cabinet mounting) width, 
13ft in.; depth, 8J in.; height over- 
all, 9 in.; weight, 15J lb. (rack panel 
mounting, gray or black crinkle finish) 
width, 19 in.; depth, 7ft in.; height, 
8J in. ; weight, 184 lb. 



Hirth Engine 

German builder announces com- 
pletion of 1000th engine 


To produce 1,000 aircraft engines of 
any type is an outstanding accomplish- 
ment. It is still more remarkable when 
the engine in question is one used mainly 
for sportplanes. Such an engine is 
being built in Germany. It is the 
HM60R Model, manufactured by the 
Hirth-Motoren G.m.b.H., Stuttgart- 
Zuffenhausen. 

Designer of this 80 hp., four cylinder 
in line, inverted, aircooled engine is 
Hellmuth Hirth who passed a number 
of years in this country as an assistant 
in the private laboratories of the late 
Thomas A. Edison, and has been en- 
gaged in piloting and aircraft engineer- 
ing for thirty years. He is a brother 
of Soaring Pilot Wolf Hirth. 

The HM60R engine has powered 
many race winning and record break- 
ing airplanes built in Germany. Many 
of the light planes, including Klemm, 
Fieseler, and Bucket use it as regular 
equipment. 



Sensitive Altimeter 

Pioneer instrument has direct 
reading barometric setting 

An altimeter considerably more sensi- 
tive than the standard instrument and 
embodying a direct reading barometric 
setting has been introduced by the 



Pioneer Instrument Company (New 
York). Instead of the conventional 
single pointer, two and sometimes three 

altitude batons, hundreds, and thou- 
sands of units. The barometric setting 
device, in the form of a Vceder coun- 
ter, is built into the lower portion of 
the dial distinctly separate from the 
altitude scale. The setting shows di- 
rectly the exact adjustment of the alti- 

conditions, facilitating setting and in- 

numcrals provide a distinct index that 
docs not require reference lines for 
setting and which may easily be read 
from any angle without paralax error. 

For military ships requiring a baro- 
metric pressure setting in equivalent 
feet of altitude there is a further ad- 
vantage. The counter setting is in feet 
of altitude above or below standard at- 
mosphere at sea level. Above this point 
the numerals are white figures against 
a black background; below the white 
figures appear against a red back- 
ground. The barometric pressure ad- 
justment is made by a knob on the 
lower front part of the instrument. A 
feature of the sensitive altimeter is com- 
plete built-in temperature compensation. 
The instrument remains accurate and 
unusually free from lag. 








• Metals, as well as men, suffer from 
fatigue— from loss of strength due to re- 
peated or alternating stress. But metals 
that are susceptible to this weakness have 
no place in aircraft engines. 

Here are needed special metals, se- 
lected for their proven ability to resist 
fatigue, stress and wear. 

To-day the Nickel Alloy Steels are used 


for numerous parts of these heavily bur- 
dened power plants because their supe- 
rior mechanical properties minimize the 
danger of breakage and wear. 

Through a partnership with Nickel the 
simple steels are made unusually tough 
and strong, hence more enduring and re- 
liable. Consultation on problems involving 
use of alloys containing Nickel is invited. 


HICKEL ALLOY STEELS 

THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N.Y. 
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Hydro Degreaser 

Cold Cleaning tank uses Gunk as 

Construction plans for a cold im- 
mersion cleaning tank known as the 
"Hydro-degreaser" are offered without 
cost by the Curran Corporation (Mal- 
den, Mass.), manufacturers of “Gunk” 
solvent compound. This device has 
been developed to remove heavy accumu- 
lations of oil and grease from airplane 
engines and parts and has found applica- 
tion in many other industries. 

The Hydro Dcgreaser is constructed 
in two compartments, one for soaking 
and the other for rinsing. In extreme 

create turbulence of the solvent bath. 
This reduces the time necessary for 

rinsing section is directly connected to 
the sewer drain and carries off the dis- 
solved oils and greases in a safe emul- 
sion form, the tank being self cleaning 
and the process continuous. 

The device eliminates the cost of 
steam or gas heat and the solution docs 

protection for the operator's hands. It 
is rated as a safety solvent by the Un- 
derwriters Laboratories. Additions are 
only necessary to cover “dragout” loss. 
—Aviation, December, 1936. 


Jack-of- All-T rades 

American Chain Company offers 
stretching jack with non-slip cog 

For operations involving stretching, pull- 
ing, binding or lifting, the Welded Chain 
Division of the American Chain Com- 
pany, Inc. (Bridgeport, Conn.) has de- 
veloped a simple utility jack. The 34 lb. 
tool handles working loads to 4,000 lb. 
When in use the stretcher chain fits 
over teeth in a sprocket wheel mounted 
in a frame. Raising and lowering a han- 
dle attached to an eccentric axle trans- 
mits power to the wheel through two 
pawls. — Aviation, December, 1936. 

Vari-Speed Control 

For portable electrical tools and 
other small motors 

A speed control for portable electric 
tools and other small universal type 
motors has been placed on the market 
by the Pennsylvania Aircraft Syndi- 


cate (Philadelphia). The Russell- Wil- 
ford “Vari-Speed” is light in weight 
and only 1* in. x 3 in. x 1 in. in size. 
It can be mounted on almost any elec- 
tric tool up to 220 volts and under 600 
watts input. To obtain 1,000 hours life 
of contact points it should not take 
over a maximum of 100 amperes at A 
normal speed. There is a condenser 
across the contacts to increase the life 
of the device. Wiring is completely 
enclosed. 

The Vari-Speed is operated by turn- 
ing a thumb screw on the case, giving 
a range from 1-1 rated speed. There 

from the cooling fan furnishes the 
governing medium. — Aviation, De- 
cember, 1936. 


Thor Spray Gun 

Model 7 has 20 different nozzle 


A new spray gun capable of spraying 
materials ranging from airplane dopes, 
lacquers, and enamels up to sound dead- 
ener and cut-back asphalt has been in- 
troduced by the Binks Manufacturing 
Company (Chicago, 111.). The Thor 
Model 7 can be provided with approxi- 
mately twenty different nozzle set ups 
which are interchangeable. Among the 
improvements claimed by the manufac- 

sumption, and more perfect atomization. 

Unique among spray guns is the meth- 
od of introducing color into the gun 
body which is embodied in the design. 
The body is of drop forged aluminum 
with a black electrolytic coating for 
surface protection. — Aviation, Decem- 
ber, 1936. 




Tubing Data Book 

Summerill publishes loose leaf 
handbook for engineers 

An attractively bound handbook of air- 
craft tubing has just been published by 
the Summerill Tubing Company 
(Bridgeport, Pa.). In the 39 pages of 
tables, charts, and formulae are tabu- 
lated the properties of round, streamline, 
square, and elliptical sections. Column 
strength curves for round, streamline 
and square sections are included foi 
yield points higher than commonly em- 
ployed at present in anticipation of in- 
creases in allowables. Other data valu- 
able to designers are also incorporated 
in the loose-leaf pages which may be 
replaced or increased in number as the 
occasion arises. — Aviation, December, 
1936. 


Dalco Landing Light 

Hydraulic Retractable landing 
light introduced on Coast 

In the announcement and description of 
the Dalco retractable landing light in 
the November issue of Aviation, a typo- 
graphical error was made in the spell- 
ing of the name of the manufacturer. 
The above spelling is correct — Avia-, 
tion, December, 1936. 
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Oftmins* Cotm 

An exchange of ideas on the problems of the commercial aviation industry 



Encourage new operators 

I T is our belief that a flying school, 
or an airplane distributor who oper- 
ates a school in conjunction with his 

student graduates in finding a place in 
the industry. The student who has ac- 
quired a transport pilots' license, and is 
the type who can assume responsibility 
and possesses some knowledge of busi- 
ness principles, should be encouraged 
and assisted in establishing a small school 
or a small operation in the smaller com- 
munities that have not as yet been of- 
fered flying service. There are un- 
doubtedly many towns with populations 
up to 10,000 that do not have a flying 
service and that would afford one pilot 
with a small plane, such as an Aeronca. 
enough business in student training and 
taxi work to support himself for some 
time with the possibility of a sale occa- 
sionally to prospects of his own and 
the sale of accessories to his students. 
For plane distributors this offers an 
outlet for more sales, first to the young 
operator getting started, and then to 
prospects acquired through this new 
dealer. Sales during the past summer 
in small communities have definitely 
shown that this is possible and it is an 
opportunity that the distributors and 
schools should not overlook.— A. El- 
liott Merrill, President, Washington 
Aircraft & Transport Corporation, Boe- 
ing Field, Seattle, Wash. 

Need more honest competition 

VV^E believe that there is an unde- 
TT veloped opportunity in the opera- 
tion of fields near small towns and that 
any increase in the number of such fields 
will benefit charter business and stimu- 
late airplane sales to private fliers by in- 
creasing the usefulness of the airplane. 

We believe that aviation needs honest 
competition. We mean that there are 
too many pilots operating commercially 
just as a side-line and not enough who 
are really making a business of aviation. 
The more of us there are who are sell- 


ing the public on flying, the quicker the 
public will be sold, and the more busi- 
ness there wiU be for all of us.— A. H. 
Knouff, Business Manager, Svnftair 
Service, Rowland Field, Athens, Ohio. 



Allow some latitude 

I T is seldom that we are asked to in- 
dicate specifically what time we are 
to arrive at a charter trip destination. 
Obviously we are asked “about how long 
will it take,” and in giving the answer 
we usually allow enough latitude so that 
we are not embarrassed — rather, we 
usually exceed our intimated schedule, 
and thereby please our passenger in so 

In estimating our time, we of course 

lance, and the approximate number of 
stops necessary. We allow at least 30 
minutes per stop regardless, (and then 
try to do it as fast as humanly possible) 
and after we have computed all that we 
usually add a little time for possible 
emergency and, as stated above, so that 
we will please our customer. We do not 
hold standby equipment ready to over- 
take any ship forced down for any 
reason. — Karl E. Voelter, Karl E. 
Voeltcr, Inc., All American Airport, 
Miami, Fla. 

Standby ships impracticable 

TN connection with the limited amount 
x of charter work we do, we find that 
the customer usually appreciates that 


Question 20 



there is always a chance of delay because 
of weather or mechanical trouble, and 
it is therefore unnecessary to guarantee 
any definite time of arrival. Except in 
the case of a large operator having sev- 
eral ships available for charter work, it 
would seem to us very impracticable to 
hold an extra ship and pilot in readiness 
to overtake another ship in the event 
of mechanical trouble. — George A. 
Viehmann, Manager, Standard Flying 
Service, Inc., Somerset Hills Airport, 
Basking Ridge, N. J. 


Estimates based on experience 



we have not made flights at about 5 per 
cent below cruising speed. We keep time 
records on all cross-country flights to 
use as a basis for future estimates. 

In about 2,000 hours of all kinds of 
flying we have had only two forced land- 
ings, neither of which caused any seri- 
ous delay; so we feel that “standby” 
equipment would be just unnecessary 
overhead for us. 

Where connections are made with air- 
lines, we allow about 45 minutes over 
our estimated flying time. — A. H. 
Knouff, Business Manager, Svnftair 
Service, Rowland Field, Athens, Ohio. 

+ 

Pacific Progress 

(Continued from page 17) 
force has been built up so that work 
can proceed by shifts on the Clippers 
through twenty-four hours a day if 

Training creies 

If the Pacific Division had been 
otherwise a finished thing ten months 
ago, the task of crew training would 
in itself have presented a major prob- 
lem. Men had long been in training 
in the Caribbean Division for full 
trans-oceanic operations as described in 
Aviation for August, 1934, but no con- 
ceivable term of such practice and 
training could substitute for actual ex- 
perience in the Pacific. The survey 
flights of the Pan American Clipper 
and the preliminary flights along the 
California coast had given a beginning 
of tliis experience to two crews of six 
men each. During the months that 

(Turn to page 44) 




(Continued from page 43) 
followed few departures took place 
from Alameda with less than eight or 
nine crew members. Endlessly these 
men practiced their navigation under 
the tutelage of Frederick Noonan and 
George Canaday. For long hours they 
flew their ships with curtained cock- 
pits over mid-ocean or in practicing 
approach by instrument and radio to 
the terminal at Alameda. Through 
each flight they adhered strictly to the 
pre-arranged plan of watch changes and 
relief that give each man some 20 per 
cent of his time off duty. As a result 
there are at present five full crews in 
Pacific service and the nucleus is al- 
ready under way for two additional 

achieved is an excellent tribute to the 
faith placed almost six years ago in 
the concept of a six-man multiple 
crew, each one of which (save the 
flight engineer and the radio operator 
who were super-specialists) could fly 
the ship, take complete charge of navi- 
gation, relieve the engineer and radio 
officers, and deal with all problems of 
international law and negotiations con- 
nected with such an operation. Not 
only have these men proven up to their 
tasks but studies of fatigue carried out 
by a flight surgeon before and after 
each Alameda departure, have shown 
that so far they have acclimated them- 
selves very well to the work. 

Back to the bubble 

Systems of navigation and radio had 
also a year ago still to prove them- 
selves. The whole concept of a trans- 
pacific airline was based on the as- 
sumption that perfection could be ob- 
tained in both of these departments. 

The navigation as carried out is a 
four-guarded process. Basic are celes- 
tial observations taken day and night 
at least at hourly intervals. Of possi- 
ble interest is the fact that the flight 
personnel have had opportunity to try 

new methods of imWgatio ™but dl'faU 
back on a very good bubble sextant 
and only one or two of the refined 
methods such as Dreisinstok and Age- 
ton. After studying all various short 
cuts for aerial navigation they have 
come to feel that the application of the 
old principles in a common sense way 
are still applicable to aerial navigation. 

Secondly the ship’s position is care- 
fully figured by dead reckoning 
throughout each flight, aluminum 
powder drift bombs or magnesium 
flares being dropped regularly to check 
on the effect of wind on the ship's mo- 
tion whenever the surface of the ocean 
is not obscured by clouds. A third 
guard and one which from the re- 
sults shown, would be completely re- 
liable in its own right is die use of 
direction finding radio from each base 
on the route. This equipment has 
proven quite accurate even when the 


Clippers are midway between Alameda 
and Honolulu and becomes weirdly pre- 
cise as the ships near each terminal. 
In addition each Clipper has its own 
radio direction finder with which it can 

even on broadcasting stations. 

To say that no Clipper in all of the 
half-million miles of flying has ever 
been more than a few miles from its 
computed course would not be to put 
it too strongly. Again and again they 
have passed directly over ships in mid- 
ocean they have set out to intercept. 
On several occasions they have found 
their way onto San Francisco Bay 
through that region's proverbial fog- 
giness. Recently one of the Clippers 
returning from Honolulu carried an 
executive of the Matson line as pas- 
senger and as a demonstration, worked 
out a course to pass directly over a 
Matson liner, yet 10,000 feet above it 
and with a complete cloud layer ob- 

the ship's computed position, the Clip- 
per dropped a magnesium flare. Im- 
mediately the liner radioed them that 
the flare had dropped somewhere within 
a few miles of it. 

For upper air weather forecasts over 
the Pacific, of course, there was no 
precedent whatever. From Manila, 
Guam, Honolulu and San Francisco 
there were data available from weather 
bureau stations that included periodic 
pilot balloon observations. But from 
the great areas in between, ship re- 
ports that were available were only 
partially usable for airline work. The 
system’s own bases at Midway and 
Wake filled great gaps of course and 
bases at the other islands began im- 
mediately to supplement the weather 
bureau observations. A system was 
worked out for coordinating data from 
surface stations on the Asiatic con- 
tinent. from Japan and other Pacific 
Islands and of course from stations 
in North America. This spring a 
further great resource was added when 
an arrangement was made for upper 
air balloon soundings from all Matson 
liners plying between California and 
Honolulu, each liner being equipped 
with complete theodolite and balloon 
equipment and its officers being in- 
doctrinated in sounding procedure. 

From the outset the analyses car- 
ried out by the system’s meteorologists 
of the Pacific weather map have been 
based on the polar front theory and 
it has yielded persistently high ac- 

As a result probably for the first 
time heavier than air craft have been 
flying an ocean not on a Great Circle 
chart but on the weather map. Re- 
peatedly in recent months Clippers on 
the long flight between Alameda and 
Honolulu have deviated as much as 300 
miles from the Great Circle course in 
order to avoid unfavorable winds or 
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to secure favorable ones. Another 
measure of the combined accuracy of 
navigation and weather forecasting is 
the effectiveness of the flight forecast 
system made before each departure. 
With the latest weather analysis at 
hand, weather, operations and flying 
personnel prepare an estimate of the 
time the proposed flight will take. 
Even on the California-Hawaii hop 

hours in duration, analysis of recent 
months have averaged a precision of 
a few tenths of an hour and have never 
deviated from the actual realized time 
by more than sixty minutes. 

Coupled with the flight plan, of 
course, is a complete system of cruis- 
ing control laid out on a blue print 
for each stage of the crossing. At the 
flight forecast conference, operations 
personnel carefully work out most eco- 
nomic levels of flight for each zone 
(the California-Hawaii leg being 
broken into some five flight zones). 
For each level and for each zone the 
flight personnel have on their blue 
print exact schedule of engine R.P.M., 
throttle settings, etc., to which they 
adhere very closely. If anything, the 
accuracy of fuel consumption forecast 
is even more accurate than the forecast 
of the flying time. As a result no 
Clipper in the entire half million miles 
of flying has ever landed at Alameda 
or Honolulu with less fuel than that 
sufficient for five hours of additional 
flying and fuel loads before each de- 
parture are now figured on forecast 
plus six hours of margin. 

The future 

The future of the picture seems de- 
finitely encouraging. With planes, en- 
gines, men, navigation and weather 
worked into a smoothly coordinated 
system, there seems little likelihood of 
a repetition of last winter’s troubles. 
Typhoons arc and will always remain 
a source of potential delay at the West- 
ern end of the system but no more so 
than for any other form of transporta- 

With developments of fuel, engines 
and operating practices it seems as- 
sured that passenger allowances be- 
tween San Francisco and Honolulu can 
be steadily increased. Mid-ocean bases 
will be further improved by a third 
expedition which sailed early in Octo- 
ber to complete construction and in- 
stall additional equipment. The open- 
ing of the final link between Manila 
and the China Coast long-proposed and 
now in immediate prospect, should do 
much to increase the whole airways' 
effectiveness. But somehow one cannot 
avoid a feeling that, like the wartime 
rookey out on a hike was told by his 
hard boiled sergeant "the first half-mil- 
lion miles are the hardest” that trans- 
oceanic flying boat transport is a real- 
ized and proven thing. 
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Hews of the HuhUU 

Highlighting recent events in the aviation tcorld. 


Two Interline Shuffles 

Eastern Air buys Wedell-Williams, to tap the Mexican 
market; Pennsylvania and Central consolidate 



* Private Firing . . . Two groups of 
light planes will cruise to Miami 
for the annual maneuvers. 


* Industrial . . . British Airways 
orders four Lockheed Eleetras for 
commercial use . . . Brazilian army 



The first important airline acquisition 
since Lehman Bros, bought control 
of TWA from General Motors in 1935 
was announced Oct. 30. Pending ap- 
proval by the Post Office Department, 
Eastern Air Lines Division of North 
American Aviation, Inc., has purchased 
the equipment and franchises of Wedell- 
Williams Air Lines, operating a daily 
service with mail, passengers and ex- 
press between New Orleans, La., and 
Houston, Tex. 

Eastern, operating Chicago-Miami, 
New York-Miami, and New York-New 
Orleans ^routes, will now be 329 miles 

minus at Brownsville, Tex. Already 
Atlantic seaboard and Chicago traffic 
are fed into the PAA system at Miami. 

Eastern is planning extension of the 
route from Houston to the Mexican 
border (presumably to Brownsville), 
which would give the line connections 


with both major PAA terminals for 
traffic to Mexico, Central and South 

Post Office Solicitor Karl Crowley 
has indicated that he will recommend 
Post Office approval of the sale, nec- 
essary because it involves transfer of a 
mail contract. The line will be known 
as the Wedell-Williams division of East- 
ern Air Lines, and most of the present 
operating personnel will be retained. 

Wedell-Williams was organized in 
1930 by the late Harry P. Williams and 
the late James R. Wedell. First op- 
eration was a weekly service between 
New Orleans and St Louis, which was 
soon expanded to daily service. The 
same year daily service to Shreveport 
was provided, and later extended to 
Fort Worth. 

When mail contracts for these routes 
were not forthcoming, the routes were 
abandoned, and in 1934 Wedell-Williams 
purchased the mail contract for the 
New Orleans-Houston route from Rob- 
ertson Airplane Service Co. Harry 
Williams' widow, Mrs. Marguerite 
Clark Williams, was president of the 
line at the time of the Eastern Air 
purchase. 

Another change in the air mail map 
culminated Oct. 22 when the Post Office 
Department approved the merger of two 
old rivals— Pennsylvania Airlines and 
Central Airlines. The merger has been 
rumored for months. The Pennsyl- 
vania-Central Airlines Corporation — 
which will operate the new consolidation 
— was incorporated in Delaware, for 
$300,000, last September. But no con- 
firmation came from either company 
until late in October. 

Pennsylvania Airlines history dates 
back to April, 1927, when Clifford Ball 
dumped a sack of mail into an open 
cockpit Waco and took off from Bettis 
Field, near Pittsburgh, and flew to 
Cleveland. Two years later the line 
was extended to Washington, and in 
1932 started carrying mail over the 
Washington - Pittsburgh - Cleveland 
route. Flying equipment consisted of 
tri-motored Stinsons seating seven pas- 
sengers. 

By 1933 demands for more space and 
speed made necessary the purchase of 
Ford tri-motors. Then in 1934 the 
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^n^T^csmcdiaticm^'and^'reorganized 
as Pennsylvania Airlines & Transport 
Co., extended its operation to Detroit, 

Pennsylvania was underbid, however, 
by the newly-formed Central Airlines, 
which has held the Washington-Detroit 
contract (Route 11) until the recent 
consolidation of interests. 

Meanwhile Pennsylvania bought the 
Kohler Aviation Corp.. which had 
pioneered the Detroit-Mihvaukee route, 
across Lake Michigan, in. 1929. This 
enabled the company to make a suc- 
cessful bid for the contract for this 

on the Washington-Detroit route has 
continued for the past two years in 
lively competition with Central. 

Officers of the new corporation are 
drawn almost entirely from Pennsyl- 
vania’s list: C. Bedell Monro will con- 
tinue as president; Frederick R. Craw- 
ford, vice-president and secretary; W. 
I. Austin, vice-president in charge of 
traffic; R. G. Lochiel, treasurer. Only 
newcomer is J. H. Coulter, assistant sec- 
retary and assistant treasurer. 


Production, Sales 

Stearmans for Brazil. United Air- 
craft increases wages 

The Brazilian Army Aviation De- 
partment signed a contract late in Oc- 
tober with the Stearman Aircraft Com- 
pany, of Wichita, Kansas. The con- 
tract calls for 30 Stearman Model 76-C3 
advanced trainers. Power will be from 
Wright Whirlwinds of 420 hp. The 
purchase price is $585,000, and the first 
lot of five planes will be delivered next 
March. 

One of Lockheed’s new Model 12s 
(see Aviation for September, 1936) 
which won the Bureau of Air Com- 

tored transport for feeder-line service, 
has just been delivered to the Bureau 
for the use of Department personnel. 
The plane cruises at 213 m.p.h. on the 
power from two Pratt & Whitney Wasp 
Juniors. It is equipped with a Sperry 
Gyropilot, Western Electric two-way 
radio, and a new Radio Products hom- 
ing device housed in a transparent py- 
rolin case and attached to the under 
side of the fuselage directly ahead of 
the cockpit. De-icer equipment is in- 
stalled on the leading edge of the wing 
and tail surfaces. Fuel tankage for a 
1.000 mile range is provided. 

Fairchild Aircraft, Ltd., of Canada, 
has sold 30,000 shares of capital stock 
to Aldred & Co., Ltd., of Montreal, 
at $5 a share. The stock was re-of- 
fered at $6 a share. Proceeds will be 
used for working capital to take care 
of an estimated 100 per cent increase in 
sales for the year 1936. 

As a result of the sale, Fairchild 
Engine & Airplane Co., which was 
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was formed in October to separate the 
airplane and engine manufacturing ac- 
tivities of Fairchild Aviation Corp. 
from its camera and instrument divi- 
sions, will have its stock interest in the 
Canadian company reduced to about 
37 per cent from 49) per cent. 

Effective November 17, all divisions 
of United Aircraft Corporation 
granted a flat wage increase of five 
cents an hour for their hourly wage 
employees. This will add more than 
$635,000 to the corporation's annual 
payroll. The Board of Directors also 
voted a 50 cents per share dividend. 


payable Dec. 15, to stockholders of 
record Dec. 1. On the basis of 2,503,783 
shares outstanding, this would mean 
a $1,251,891 dividend distribution. 

New York and New England dis- 
tributorship for the 1937 series of 
Ryan S-T planes, produced at the Ryan 
Aeronautical Co. plant at San Diego, 
has been granted O. J. Whitney, Inc., 
North Beach Airport, New York. On 
a recent trip to the West Coast fac- 
tory, Whitney ordered five planes, three 
of which were for immediate delivery. 

Ryan recently decided to finance 
plane sales on the basis of one third 
purchase price down, and the balance 
in twelve monthly installments. 

The Ex-Cell-0 Aircraft & Tool 
Corp., Detroit, Mich., has adopted a 
group insurance program providing ap- 
proximately 900 employees with sick- 
ness and accident benefits, and a total 
of nearly $900,000 of accidental death 
and dismemberment protection. 

Taylor Aircraft Co., of Bradford. 
Pa., has announced a $200 reduction in 
the price of the Taylor ’’Cub,” bring- 
ing the price down to $1,270. W. T. 
Piper, general manager of the Taylor 
Aircraft Co., has estimated that the 
plant has a 2,500 plane capacity for 
next year. Since January of this 
year, available floor space and number 
of employees at the plant have been 
tripled. 

The Stcarman-Hammond Aircraft 
Corp., which has been organized to 
manufacture the Hammond Y pusher 
developed for the Bureau of Air Com- 
merce light plane competition, has 
registered 280,000 shares of common 
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stock on the San Francisco Curb ex- 
change. The company is headed by 
Lloyd Stearman, and has constructed 
a new plant adjoining the San Fran- 
cisco Municipal Airport. Fifteen Ys 
have been contracted for by the Bureau 
of Air Commerce. 

Walter Kidde & Co., Inc., has de- 
veloped a new improved valve for 
Lux airplane fire extinguishing sys- 
tems allowing a weight reduction of 
approximately 12 per cent. Weight of 
single motor local control installations 
is now down to about 15 lb. 

The Security National Aircraft 
Corp., headed by W. B. Kinncr, is 
planning construction of a factory ad- 
joining the Long Beach Municipal 
Airport. It is planned to put into 
production a two place low wing mono- 
plane powered with a 125 hp. Kinner 
(see page 35). The schedule calls 
for an initial program of two planes 
a week. 

Grumman Aircraft Engineering Cor- 
poration, of Farmingdale, N. Y., has 
acquired non-exclusive rights to a 
landing gear patent developed by the 
Grover Loening Aircraft Co. The 
gear is the type in which the main 
strength strut consists of two legs 
joined by an offset self locking hinge, 
and one leg of which is a shock 

Major Alexander P. de Seversky, 
president of the Seversky Aircraft 
Corp., announced in October the pur- 
chase of the plant which the Ranger 
Engineering Corp. was leasing from 
the Aviation Corp. Sherman M. Fair- 
child (Ranger is a Fairchild subsidi- 
ary) denied this, stating that Ranger 
held an option on the property, which 
it intended to exercise. There, for a 
week, the matter was deadlocked. Then 


nounced a settlement of the dispute : 
each will buy from Aviation Corp. 
its present plant, and will use the 
adjacent field jointly. 

The Canadian Car & Foundry Co., 
which in October announced that it 
had acquired export license rights to 
the Grumman FF1 two-seater fighter, 
will also handle export manufacture 
and sales of Vincent Burnelli's trans- 
port monoplane. Sales efforts will be 
made in Canada, England and South 
America. Last month a picture cap- 
tion in Aviation gave the plant a 
capacity of fifteen planes a day. This 
should have read fifteen planes a week, 
as it was in the accompanying story. 

Fare Enough 

Two lines join TWA in cut- 
ting prices. 

per mile on U. S. airlines have come 
down more than 50 per cent — from 12 
cents in 1926 to 5.7 cents in 1935. 
This has been the result of growing 
traffic volume, more efficient equipment, 
and ever-increasing competition. For 
the past four years, fares have more 
or less crystalized, the movement down- 
ward having been less than half a cent 
since 1932. 

Then Sept. 28 TWA announced dras- 
tic fare reductions as an inducement 
to traffic through the winter months 
when it usually slacks off. The TWA 
philosophy is that it's more economical 
to fill their planes at less per passenger 
than to operate with a lower load factor 
because of higher fares. 

Almost immediately after the TWA 
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impending rate war among the air- 
lines. But one after another the other 
three of the “Big Four," American, 
Eastern and United, disclaimed all 
thought of participation in a war. Eddie 
Rickenbacker, general manager of East- 
ern Air, said “There is no such thing 
as ‘cut rate’ air transportation. . . . For 
ten years now air lines . . . have fought 
courageously ... to place ajr trans- 
portation in this country where it is 
today. Now, when air lines are be- 
ginning to show black instead of red 
on their books, is the time for those 
men who have stuck to their posts dur- 
ing this hectic ten year struggle, to get 
their rewards. ... To indulge now in 
a childish price war would be to knock 
the props right out from under this 

have been so laboriously reaching for 

A few days after TWA's announce- 
ment of fare cuts, Chicago & Southern 
Air Lines announced “substantial fare 
reductions ... in line with the recent 
action of TWA.” Carleton Putnam, 
C & S president, believes that “the time 
has passed for regarding air travel as 
a service available only to the few. . . . 
We believe the increased traffic volume 
which will result will not only increase 
company revenues, but will widen the 
usefulness of our service.” 

Third line to reduce fares was Braniff 

ter rates effective until March 1 of next 
year. 

Meanwhile, before Braniff came into 
the picture, C. R. Smith, energetic 
young president of American Airlines, 
also declined to get on the bandwagon. 
His point was that “members of the 
industry flying 80 per cent of the pas- 
senger miles of the country are not 
putting cut rates into effect.” But he 
added, “We will watch with interest 
how the public likes cut rates in air 

W. A. Patterson, president of United 
Air Lines, held that “United is recipro- 
cating the public’s approval of its pres- 
ent rates, policies and service, which 
have enabled it, without cutting rates, 
to operate at the highest load factor in 
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"t* Pioneering is a Boeing tradition. This is the first of a series of giant 
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There’s News 

in the 

Advertising Pages 
★ 

For the latest news of the products which are con- 
tributing to the rapid growth of flying 

Read the 
Advertising Pages 
of Aviation 
in tins and every 
issue 
★ 

Products advertised in AVIATION are reliable. 
Write advertisers for further information. 
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330 W. 42nd St., New York. N. Y. 

(A McGraw-Hill Publication) 


Do you know 
that . . . 


each month our subscrip- 
tion department receives 
more than 150 requests 
for “back” issues of 
AVIATION? 


If we printed extra copies 
of our monthly issues, we 
would be glad to comply 
with these requests, but 
unfortunately we have no 
way of knowing in advance 
just how many of our news- 
stand readers will “miss” 


But We Do Know — that 
each of these requests indi- 
cates a reader has “missed” 
just the issue he could make 
valued use of. 

In su re your receiving 
AVIATION regularly by 
filling in the coupon below, 
today . . . 
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Miami Cruise 

Two light-plane groups planning 
mass flights to annual maneuvers 

A pre-race feature of the Ninth An- 
nual All American Air Maneuvers, to 
be held at Miami, Fla., on Dec. 10, 11, 
and 12, will be the arrival at the 
municipal airport of two large groups 
of light planes. The Taylor Aircraft 
Co., of Bradford, Pa., is sponsoring a 
mass flight of Taylor Cubs, which is 
scheduled to leave Atlanta on Dec. 7. 
To date 39 ships are signed up. The 
Taylor Company will pay each mem- 
ber’s room accommodations for the four 
nights he will be in Miami. This “Cub 
Convoy” is under the direction of Ted 
Weld, of Taylor, Maj. D. H. Young, 
Pure Oil Co., and Ralph Lockwood, 
Gulf Oil Co. 

A second group of planes, which may 
range in size from 30 to SO, will be 
made up of Acroncas, and will leave 
Cincinnati, O., Dec. 6. The Aero- 
nautical Corporation of America, which 
is sponsoring the event, will supply 
gasoline to all entrants who stay with 
the cruise through to Miami. Every 
Aeronca owner east of the Mississippi 
has been invited to join. 


Procurement 

Army orders 267 planes. 66 
Consolidated VPBs for Navy 

The Army Oct. 26 announced award 
of a contract for 117 basic trainers to 
the North American Aviation Corpora- 
tion, Inglewood, Cal. Contract price is 
$1,432,600. The planes will be detailed 
for use at the Air Corps Primary Train- 
ing School at Randolph Field, Tex. The 
Air Corps said that "although some- 
what slower, this plane is very similar 
in appearance and general handling 
characteristics to the modern pursuit 

ease of maintenance, combined with 
sturdiness of construction which is re- 
quired in a training plane.” 

Oct. 30 came another basic trainer 
order, to the Stearman Aircraft Co. 
The contract calls for 30, at a price of 
about $450,000. 

A second large order to North Amer- 
ican came Nov. 19, and called for 120 
observation planes. The ships are three- 
place midwing monoplanes with re- 
tractable landing gears and tail wheels. 
They will be powered with single 850 
lip. Wright Cyclones, and will be 
equipped with trailing edge flaps. Pur- 
chase price is $3,429,600. Secretary of 
War Harry H. Woodring said, in an- 
nouncing the award, that the contract 
practically completed the procurement 
program under the 1936-37 appropria- 
tion. By the end of this year, he ex- 
pected to complete a program for the 
acquisition of 500 planes. 


Consolidated Aircraft Corp., San 
Diego, Cal., was awarded a $6,056,500 
contract for 66 patrol bombers for the 
Navy Nov. 17. 

The Coast Guard has asked for bids 

vertiblc for use either on land or water. 

In a circular dated Oct. 30, the Air 
Corps asked for bids on 40,505,000 gal. 
of gasoline, on several separate specifi- 


Traffic Gains 

Reports from American, Eastern, 
TWA, United, show new records 

The report issued by C. R. Smith. 
American Airlines' president, for the 
first nine months of this year, showed 
a 31.5 per cent gain for revenue pas- 
sengers over the same period Jn 1935. 
Number of passengers — 175,549 — was 
the largest for a similar period ever 
carried by any U. S. airline. It came 
within a few hundred of the total for 
the full year 1935. 

Gains over the same period in 1935 
were registered by Eastern Air Lines 
in every branch of its operations for the 
first nine months of this year, according 
to an announcement by Capt. E. V. 
Rickenbacker, general manager. Big- 
gest gains were in the air express cate- 
gory, which jumped 107 per cent. Rev- 
enue passengers increased 21.5 per cent 
(73.597 this year against 60,581 in 
1935), though passenger miles increased 
26.3 per cent. 

In October Northwest Airlines joined 
the select group with a ten-year service 
record. Its first scheduled flight was on 
October 21, 1926, when the Post Office 
Department granted a contract for the 
carriage of mail between Minneapolis, 
St. Paul,' and Chicago. 

Braniff Airways attorneys have with- 
drawn an application filed with the Post 







T HERE are 2,2 64 ft. of Roebiing Control 
Cable and 11,417 ft. of Roebiing Electri- 
cal Cable used on each of the new Boeing 
YB-17 Bombers. Thirteen of these giants — 
America’s largest land plane and the world's 
fastest bomber — will soon be delivered to 
the U. S. Army Air Corps. CJ Because they 
assure the utmost of safety and durability, 
Roebiing Aircraft Cables were the choice 
for this outstanding fleet as they are for a 
big majority of planes built in this country. 


Roebiing Wire Aircraft Products include: — 
Tinned Aircraft Wire; 19 -wire Aircraft 
Strand, Tinned or Galvanized; Aircraft Cord 
{ 6 xy, 7 x 7 , 7 x 19 }, Tinned and Galvan- 
ized; Ferrules and Thimbles; Serving and 
Locking Wires; Control Strand and Casing; 
Power and Lighting Cables; Welding Wire. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, N.J. Branches in Principal Cities 
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Office Department for a second hearing 
in negotiations for the purchase of 
Braniff by TWA. The first application 
for purchase was denied. Meanwhile 
Braniff schedules have been rearranged 
to make better connections with Pan 
American at Brownsville and TWA at 
Kansas City. 

Baltimore’ has been selected as the 
northern terminus of Pan American 
Airways for use in the trans-Atlantic 
survey flights which are scheduled to 
start next spring. The PAA lease, for 
ten acres at the Municipal Airport, rims 
for an initial period of ten years, with 
renewal privileges for three additional 

Other Atlantic seaboard cities are 
still being considered for possible use 
as terminals — notably Charleston, S. C., 
and Port Washington, N. Y. 

Hanford Airlines is planning installa- 
tion of light beacons on the route from 
Omaha to the Twin Cities and from 
Sioux Falls to Bismarck. Lockheed 
Electras will be used on the Sioux 
Falls-Bismarck route. 

J. B. Walker, TWA vice-president 
in charge of traffic, has reported that 
over the first half of this year each 
passenger flew an average of slightly 
over 800 mi., and TWA planes carried 
8.39 passengers for each mile flown. 
Nine-month figures showed a total of 
64,875 revenue passengers, compared 
with 51,745 for the same period last 

The first nine months of 1936 brought 
a new record for United Airlines, with 
traffic gains from 16 per cent to 37 per 
cent for passengers, mail and express. 

Lockheeds Abroad 

British Airways orders four Amer- 
ican ships for Stockholm run 

Persistant rumors of British pur- 
chases of American military planes 
have been drifting across the Atlantic 
since early October. Great Britain’s 
plants arc known to be loaded up with 
Air Ministry orders in a frantic rush 
to build up the air force to a par with 
Germany and France. On this side of 
the ocean no confirmation of the rumors 
could be had, the companies mentioned 
for possible orders indicating that they 
were interested, but had heard nothing 
from England. 

Then came information that British 
Airways, Ltd., had ordered four Lock- 
heed Electras for commercial use. This 
order was made necessary because the 
Air Ministry banned use of De Havil- 
land 86A's for night service on the 
London-Stockholm run, and the state of 
the British industry did not permit 
necessary changes in time for inaugura- 
tion of service. 

The Lockheeds will be standard 10- 
passenger Electras with normal airline 
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equipment. They will be powered with 
two Pratt & Whitney Wasp Jr. engines, 
and will be equipped with Hamilton 
Standard propellers. Delivery dates 
were not announced, nor was price 


Financial 

Many profits reported for nine 
month and third quarter periods 


ve reflected the general 
ving by reporting profits 
uarter or for the full first 

ee months ended" Sept. 30, 
ane Company’s nej profit 
'39,289, after charges 

0 7.5 cents a share on capital 
and outstanding scrip certificates. 
;ame period last year showed a 
if $154,173. For the first nine 
is of this year, the company had 
profit of $131,712, whereas in the 
period last year it suffered a 


il Feder; 


$591,993 loss. These figures include 
Stearman Aircraft and Boeing Aircraft 
of Canada, Boeing subsidiaries. 

Fairchild Aviation Corporation re- 
ports gross sales of its aerial camera, 

aries for the nine months ended Sept. 
30, amounting to $721,316; net profit, 
after parent company expenses but 
before provision for taxes, amounted 
to $33,488, and unfilled orders were 
$977,254. Fairchild Aircraft, Ltd., the 

loss of"$9,214 for the ten months ended 
Oct. 31. 

A net income of $513,525 has just 
been reported by Imperial Airways for 
the year ended last March 31. 

Directors of Standard Oil (Indi- 
ana) Nov. 6 declared a regular divi- 
dend of 25 cents and an extra dividend 
of $1, payable Dec. 15 to stockholders 
of record Nov. 16. 

Net profit of the Aviation Corpora- 


tion for the third quarter of 1936 ended 
Sept 30 was $58,374. Net loss for the 
first nine months of the year was 
$115,896. 

The Curtiss-W right Corporation and 
subsidiaries have reported net profits 
for the first nine months of 1936 of 
$1,262,132. There was a $440,312 profit 
for the third quarter. Wright Aero- 
nautical, the Curtiss-Wright engine 
subsidiary, showed a profit of $890,506. 
For the September quarter, profit was 
$276,917. 

New financing for the Glenn L. 
Martin Company netted $4,200,000. 
Unfilled orders of the company on Sept. 
30 were estimated at $3,844,000, with 
gross sales this year at more than 
ee non nnn 


Earning 22.4 cents a share on 623,- 
135 capital shares outstanding, TWA 
has reported a net income of $139,880 
for the September quarter, the best 
quarter in the company's history. Di- 
rectors will offer stockholders the right 
to subscribe to 207,711 additional 
shares at the rate of one third share 
for each share now held. It is expected 
that this offering will yield between 
$2,250,000 and $2,500,000, most of 
which will go for the purchase of new 

011 United Aircraft Corporation has re- 
ported a net profit of $912,749, or 38 


cents a share, for the first nine months 
of 1936. This compares with $491,313 
for the same period last year. For the 
quarter ended Sept. 30, net profit was 
$364,189. 

Ex-Cell-0 Aircraft & Tool showed 
a net profit of $151,387 for the quar- 
ter ended Sept. 30. 

For the nine months ended Sept. 30, 
American Airlines reported a net loss 
of $296,932 after taxes, depreciation, 
and other deductions. 

United Air Lines showed a net in- 
come of $267,582 for the third quarter 
of 1936. 

Waco Aircraft Company showed for 
nine months ended Sept. 30 a net loss 
of $40,142 against $13,527 loss a year 
before: sales $830,081 against, $820,837. 
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Sdtoets, Smites, and Ahfunis 

A state-by-state tour of the flying fields 


• ALABAMA— Jessie Stallings, com- 
mercial operator at the Birmingham 
Municipal Airport, is flying with Amer- 
ican Airlines as co-pilot between Mem- 
phis and Newark. . . . The Auburn 
Aero Club, organized at the Alabama 
Polytechnic Institute at the beginning 
of the present term, has a membership 
of 25 students. A Taylor Cub has been 
purchased and Jack Flood, who received 
his flight training at Birmingham, is 
instructor for the club. James Brown 
is assisting Flood at the Auburn- 

Opelika Airport The Birmingham 

Aero Club held its monthly meeting and 
lecture October 8 at the Tutwiler Hotel, 
Birmingham. Julian Martin, club pres- 
ident, announced he is planning a series 
of talks by interesting speakers for 
the club and every member has been 
urged to be present at the next regular 
meeting. . . . Work on the Anniston 
A irport’s improvement project is sched- 
uled for resumption by the WPA early 
in October. About $70,000 has been 
approved for expenditure there, calling 
for grading, installation of drainage 
facilities and completion of the adminis- 
tration building and hangar. . . . Work 
was started early in October on a new 
$50,000 airport at Jasper. 

•ARIZONA— The Phoenix Flying 
Club is planning renoration of the club 
meeting rooms at Phoenix Sky Har- 
bor. Membership in the club has grown 
to thirty. The newest members are 
W. M. and Charles A. Tweed and J. 
Samuels'. . . . New wiring for the run- 
way lights at the TWA airport at 
Winslow is being installed under the 
direction of R. M. Zimmerman. Thirty 
thousand feet of cable is being used. 

• ARKANSAS— The Fort Smith 
Kiwanis Club has endorsed a proposal 
for a bond issue for the purchase and 
improvement of Fort Smith Airport. 

• CALIFORNIA— The first air show 
in several years was staged at Sacra- 
mento Municipal Airport on October 
4, sponsored by the Sacramento Junior 
Chamber of Commerce and the local 
chapter of the National Aeronautic As- 
sociation. Participation was princi- 
pally by local commercial and private 
pilots and the well organized program 
and good publicity brought out one of 
the biggest crowds since the dedication, 
estimated at close to 25,000 persons. 
The program included a parachute jump 
by Gordy Baugh, races, a bomb drop- 


ping contest, and stunt flying. . . . C. T. 
Jensen, who operates a crop dusting 
service from Sacramento Airport re- 
ports the purchase of a Challenger 
Travelair from Derel Wotnn of Wood- 
land, and the rebuilding of his Romair. 

. . . Walter Browne has had a busy 
season of charter work with his Fair- 
child at Sacramento Municipal Air- 
port. ... Dr. D. W. Babcock, Placer- 
ville, has purchased a new Waco 
cabin. . . . Two air marking signs, 
showing the way to the Modesto Mu- 
nicipal Airport, are being painted. . . . 
Ben Torrey announced that 40 planes 
and 60 flyers were scheduled to partici- 
pate in an air show at the Corning 
Airport late in October. . . . Long 
Beach city officials are planning the 
dedication of the Long Beach Munici- 
pal Airport, on which more than $260,- 
000 has been spent in the past eighteen 
months. . . . M. H. Carberry has leased 
the Brawley airport for three years. 
He will erect a machine shop and 
operate the service concession. Fif- 
teen new members were admitted into 
the Stanford Flying Club at a meet- 
ing Oct. 8 at the Palo Alto Air- 
port. ... A new 4,000 ft. runway was 
opened at San Francisco Municipal 
Airport on Oct. 14. It is the first 
step in a $3,000,000 program to im- 
prove the field. . . . The San Jose 
State Flying Club ib planning the pur- 
chase of a Taylor Cub. Frank Peter- 
sen will be club reporter. . . . The Tur- 


lock City Council is considering the 
establishment of a municipal airport. 
. . . Redding has appropriated $6,000 
for the extension of the north-south run- 
way at Redding Municipal Airport. 
•CONNECTICUT— The fifth annual 
air show' commemorating the anniver- 
sary of the opening of the New Haven 
Municipal Airport was held Oct. 11. 
Over 60,000 spectators were pres- 
ent. Performers included Pete Brooks, 
Luis de Florez, Johnny Runger and 
Tom Lockhart. ... A crowd of 10,000 
witnessed the Bridgeport centennial 
air show at Mollison Airport, Strat- 
ford, Oct. 18. The show was spon- 
sored by the Bridgeport Flying Club 
under the directorship of Dr. Joseph L. 
Levy and James Malarky. Thomas 
Ray and Constant Moeller of New 
Haven won the drawing. George Arents 
of Boston won the 15 mile race. 

• DISTRICT OF COLUMBIA— Con- 
struction of approximately 100,000 
sq.yd. of paved runway, taxi strip and 
apron at Washington Airport is now 
under way. As a safeguard against 
possible accident during the construc- 
tion work, Washington Airport officials 
have installed a zoned system of radio 
control for all landings and take-offs. 
It is considered possible that the sys- 
tem may be made permanent. Zoned 
charts arc being issued to pilots using 
the port regularly. Pilots are required 
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landing. The tower indicates areas avail- 
able for landing. The control is in 
operation 24 hours a day. 
•FLORIDA— The field lighting in- 
stalled by the WPA at Fort Pierce 
A irport was ready for use Sept. 
22. The current is furnished by the 
city and the three long runways are 
now lighted every night from sunset 
to sunrise. A new 15x53 ft. metal 
hangar was completed September 
29. . . . The Miami City Commission 
has authorized purchase of the Curtiss- 
Wright Flying Service hangar at Miami 

set at $20,000. 

• GEORGIA— John K. Ottley, Jr., 

the Atlanta Chamber of Commerce 
has announced that another Georgia air 
treasure hunt will be staged in 1937. 
This year’s tour saw more than 1,000 
landings and take-offs and covered 
28,000 miles. It was sponsored as an 
advertising scheme for Georgia indus- 
tries. . . . Southern Airways, Inc., 
will lease the Augusta Municipal Air- 
port for a 5-year term, if the City 

NAH is seeking additional lighting 
facilities at the Savannah Municipal 
Airport. . . . Macon's new airport was 
dedicated late in September. . . . Work 
was scheduled to start early in October 
on the first runway at the new Glynn 
County Airport on St. Simons Island. 
The runway will lie 1.500 ft. long 
and 100 ft. wide. 

• IDAHO — A radio range beacon is 
being installed at the Pocatello Mu- 
nicipal Airport. . . A WPA expenditure 


of $40,000 has been approved for con- 
struction of airplane shops and a han- 
gar at the University of Idaho, South- 
ern Branch, Pocatello. 

• ILLINOIS— An air marker 508 ft. 
long has been completed by WPA work- 
ers at Marion Airport. . . . The south- 
west-northeast runway at Moline Mu- 
nicipal Airport was finished early in 
October. . . . Presidential approval has 
been given to a $172,000 WPA project 
for the improvement of the Blooming- 
ton Municipal Airport. ... A crowd of 
more than 2,000 people attended an air 
show held early in October at the 
Momence Airport. The meet was man- 
aged by John Brown. 

• INDIANA— An air show staged by 
the South Bend Pilots’ Club early in 
October netted the club a profit of $125. 
... A $51,000 WPA project is under 
way at Rochester Municipal Airport. 
Plans call for an 80x100 ft. hangar with 
a 20x100 ft. lean-to across the south 
end. The city is contributing $4,000 
of the total funds. ... An air show 
was scheduled at the Plymouth Airport 
late in October. 

• IOWA— Des Moines citizens were 
scheduled to vote Nov. 3 on a pro- 
posed $200,000 bond issue to improve 
the Des Moines Municipal Airport. The 
local post of the American Legion has 
endorsed the plan. ... A WPA project 
under way at Iowa City will provide 
reconstruction of the two present run- 
ways and construction of a third run- 
way at an approximate cost of $90,000. 

• KANSAS — More than 20,000 persons 
witnessed the air show at Wichita 
A irport late in October. The show was 
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held in conjunction with the Kansas 
Diamond Jubilee Exposition. . . . The 
Great Bend City Council has taken 
initial steps toward the purchase of 
ground for a municipal airport. 

• KENTUCKY— Major John C. Ben- 
nett, Jr,, president of Louisville Flying 
Service has announced the appointment 
of Richard A. Daniel as sales manager. 
The Louisville Flying Service is dis- 
tributor for several planes in the Louis- 
ville area and also does charter work 

and conducts a flying school Seven 

planes are basing at the Paducah Mu- 
nicipal Airport. This fills the new WPA 
hangar to capacity. Planes at the field 
are owned by J. D. Payne, Jack Hixson, 
Dick DaVania, E. W. Sowell and Hol- 
land G. Bryan. 

• LOUISIANA— A new airport serv- 
ing both Rodessa and Vivian was 
opened early in October. It was named 
Viv-Ro Airport. . . . The New Orleans 
Aviation Club held a flying meet at 
Shushan Airport late in October as part 
of the observance of National Air 
Progress Week. The spot landing con- 
test was won by Augusta Walmsley. 
She competed in a field of six, includ- 
ing Miss Margaret Lamonte, C. E. Fel- 
lon. Lloyd Moreau, John Stabler, Wal- 
lace Jumonville, and Dan Louis. 

• MAINE — A new company, Maine 
Airways Corporation, has been organ- 
ized at Bangor. Operating a Stinson, 
the company will offer charter service 
throughout northern and eastern Maine. 
Headquarters is at the Bangor Airport. 
Officers of the company are : Stuart H. 
Mosher, president. Jack S. Atwood, 
treasurer, and Moshgr, Atwood and 
James M. Gillin, directors. Chief pilot 
will be Randolph A. Mulherin. . . . 
High tension line towers of the Central 
Maine Power Company over the Ken- 

being painted orange and white so that 
they may be more easily seen in bad 
weather. . . . Bangor is planning erec- 
tion of radio range beacon towers at 
the Bangor Airport, . . . The northeast- 
southwest runway and the southeast- 
northwest runway at the Augusta State 

runways are under way as a WPA 
project. No. 1 runway is 3,200 ft. long. 
Plans are under way for the removal 
of an old National Guard storage build- 
ing standing on the eastern side of the 
southwesterly portion of the runway. 
More than 400,000 cu.yd. of earth have 
been moved under the improvement pro- 
gram. . . . The Portland Flying Serv- 
ice will construct a new 60- ft. hangar 
to provide space for new planes, ac- 
cording to Harold F. Troxel, president. 
. . . The Island Crop Dusting Co. has 
been formed at Caribou, where it has 
leased the Caribou Airport from Mike 
Corey. Seth Yerrington is president 





Plexiglas was used exclusively in the cockpit hood 
cover of this Bellanca Model 28-70 “Flash,” which re- 
cently set a new record for an eastern crossing of the 
Atlantic Ocean. Plexiglas was chosen for this cockpit 
cover due to its strength, remarkable transparency, re- 
sistance to weathering and ability to be shaped into 
two- and three-dimensional curves conforming exactly 
with the curvature of the streamlined body of the plalie. 

Plexiglas is a tough, colorless, transparent, synthetic 
resin of low specific gravity, which lends itself readily 
to forming into curved pieces suitable for windshields, 
windows and cockpit covers for aircraft. This material 
is available for use in aircraf tin plane and curved sheets 
as large as 36" x 48" in thicknesses from .080" to .240". 


Rohm & haas company, inc. 

222 West Washington Square, PHILADELPHIA, PA. 
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; AMPHIBION 

i by 

- Fleetw/ngs 


Completely Engineered m 
Stainless Steel 

$18,500 flyaway Bristol 

Designed in “Shotweld" stainless steel to give the per- 
formance of a land plane. An amphibion with retracta- 
ble landing gear that makes every field and harbor, river, 
and lake a landing place. A four passenger ship that 
weighs only 2435 lbs. (empty) and carries a useful load 
(passengers, baggage, fuel and oil) of 1215 lbs. With 
cruising speed of 133 M.P.H. and range of 515 miles. 
With maximum speed of 150 M.P.H. at sea level and a 
landing speed of 49 M.P.H. 

A luxurious, comfortable, economical ship that is safe, 
beautiful, use/ul — with every modern convenience and 
many original features. Not a production job; but an 
exclusive ship for sportsmen pilots and business executives 
who want and can afford the best obtainable. 

Inquiries invited now for Summer delivery 
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• MARYLAND— The Aviation Com- 
mittee of the Cumberland Chamber of 
Commerce is seeking to speed action 
toward obtaining a new airport so that 
WPA assistance may be sought. ... A 
$117,000 WPA improvement project has 
been approved for Hagerstown Air- 
port. Plans call for two concrete run- 
ways, field lighting and a 100x100 ft. 
hangar. Work started late in October. 

• MASSACHUSETTS— E. W. Wig- 
gins Airways, operating at the Boston 
Metropolitan Airport, reports the sale 
of two new Taylor Cubs. . . . The Avia- 
tion Club of Brockton conducted an 
air meet Oct. 11 and 12 at the 
Brockton Airport. A large crowd wit- 
nessed the events, which included bomb 
dropping, paper strafing and balloon 
bursting. Howard Brooks gave exhibi- 
tions of stunt flying in a Fleet Trainer. 
. . . Donald LaClaire, manager of the 
Westwood Airport at Westwood, re- 
ports the sale of a Stinson cabin plane. 
. . . Inter-City Airlines, Boston Munici- 
pal Airport, has purchased a second 
Ranger powered Fairchild within a 
four-week period. Robert M. Love, 
president of Inter-City, flew the new 
ship to Boston from the factory at 
Hagerstown. A two-place 1936 Rear- 
win Sportster was added to the Inter- 
City fleet during the first week of Oc- 
tober. . . . The ninth anniversary of 
the opening of the Grafton Airport 
was observed late in October with sev- 
eral thousand spectators watching a 
stunting exhibition and a parachute 
jump by William Picnne. . . . Late in 
September the Barnes Municipal Air- 
port, at Westfield, was dedicated. The 
program was sponsored by the West- 
field Chamber of Commerce in con- 
junction with the National Aeronautic 
Association and the Boston Aero Club. 
. . . The New England Regional Plan- 
ning Commission has drawn up a com- 
prehensive plan for the development of 
existing and suggested airways in the 
New England area. ... A $34,000 
WPA fund has been set aside for work 
at East Taunton Airport if the city 
acquires title to the land. 

• MICHIGAN— Battle Creek City 
Commission has rejected a proposal of 
the Kellogg Airport Advisory Commit- 
tee to establish an administrative board 
with authority to conduct the affairs of 
the field. Management of the airport 
will be vested, as heretofore, in the city 
commission. A resolution has been 
passed approving an agreement with 
the Gulf Refining Co. for maintenance 
of gasoline service equipment at the 

field City Manager W. K. Will- 

man, of Mount Pleasant, is seeking 
a site for a joint airport to be managed 
by the city and Isabella County. An 
appropriation was made by the city and 
the county several months ago, but so 
far negotiations for a site have failed. 


. . . The Kalamazoo Junior Chamber 
of Commerce sponsored an air show at 
Lindbergh Field early in October. More 
than 2,000 spectators turned out. Rus- 
sell Carnes won the 15 mile closed cir- 
cuit race and a silver cup. Charles 
Connor won the acrobatic contest. . . . 
A group of State and WPA officials 

upper peninsula early in October seek- 

The WPA project calling for surfac- 
ing of the ends of two of the three 
runways at Bishop Airport, Flint, 
was scheduled to start early in Oc- 
tober. The runway work is part of a 
$78,000 improvement project. The run- 
ways have been lengthened 350 ft. and 

are now 2,600 ft. and 2,800 ft. long 

WPA workers are leveling three run- 
ways at the Ford Airport in Kingsford. 
The work is part of a $15,900 WPA 
project. . . . Clyde Cole, manager of 
the Bishop Airport, Flint, has an- 
nounced that two new floodlights have 
been installed on the roof of the main 
hangar. . . . The Joyce Hartung Trophy, 
sponsored by Howard Hartung of the 
Aeronautical Activities Association, 
was won by Mrs. Dorothy Carpenter at 
Gratiot Airport, Detroit, late in Oc- 
tober. It was a woman's trophy com- 
peted for in a balloon bursting, bomb 
dropping and spot landing contest. 

• MINNESOTA — Tin: Bemidji Junior 
Chamber of Commerce is seeking WPA 
assistance for construction of a han- 
gar at the municipal airport. The proj- 
ect is estimated to cost about $4,000, 
the sponsors’ share being $1,700. . . . 
Two of the three concrete runways at 
Wold-Chamberlain Field, Minneapolis, 
were completed early in October, and 
the third was scheduled for completion 
in a few weeks. . . . Minnesota chapters 
of the National Aeronautic Association 
sponsored a convention at St. Paul 
late in October. 

• MISSISSIPPI — An expenditure of 
$31,000 on improvements at the Green- 
wood Municipal Airport has been au- 
thorized by the WPA. Under the proj- 
ect the runways will be lengthened and 
widened, position of the boundary lights 
will be changed and a steel hangar and 
work shop will be erected. . . . With 
the approval of a $300,000 WPA proj- 
ect, city officials of Jackson have an- 
nounced that the proposed $480,000 im- 
provement program proposed for the 
municipal airport would begin in the 
near future, with work expected to be 
completed by the first of next March. 
Plans call for grading and asphalting 
all runways and completion of the new 
administration building, which was 
started early in the summer. . . . Nine 
Army planes, several nationally known 
flyers and the governors of Tennessee 
and Mississippi were present Oct. 13 
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for the dedication of Aberdeen’s air- 
port, the new Eddie Stinson Memorial 
Airport. The field was built at a cost 
of nearly $100,000. . . . Irby Charping 
of Fitler and R. P. Flanagan, Of 
Belzoni, have purchased Taylor Cubs. 
. . . Tupelo's new airport, Carroll 
Cone Field, was dedicated Oct. 14. Col. 
J. Carroll Cone, assistant director of the 
Bureau of Air Commerce, made the 
principal speech. A stunting program 
and parachute jump were features of the 
day. ... A WPA project to enlarge 
and grade the airport at Starkville 
got under way early in October. The 
Held is being enlarged from 93 acres 
to 123 acres. 

• MISSOURI — A WPA program 
calling for expenditure of $150,000 will 
lengthen runways at Lambert-ST. 
Louis Airport. The east-west runway 
will be extended 1,300 ft. and the 
northwest-southeast runway 1,000 ft. 

• MONTANA— Fergus C. Fay has 
been elected president of the newly 
formed Helena chapter of the Na- 
tional Aeronautic Association. ... A 
WPA project is under way at Harlow- 
ton, calling for leveling the field and 
repairing the hangar. The city re- 
cently purchased the land used as a 
site for the field. 

•NEBRASKA— A WPA project to 
cost between $25,000 and $30,000 will 
provide the Omaha airport with new 
flood and boundary lights. Lighting 
control will be removed from the south 
end of the field to an office in the ad- 
minstration building. Runways will re- 
ceive a 2-in. filler of asphaltic concrete 
and a 1-in. asphaltic top. 

• NEVADA— A condemnation suit to 
obtain 256 acres of land to enlarge the 
Reno Airport have been filed in the 
Washoe County District Court, after 
the county commissioners authorized 
the action. The court will determine 
purchase price, of which Washoe 
County will pay $18,000. The balance 
will be paid by United Air Lines. . . . 
The Winnemucca City Council has 
authorized purchase of a 145-acre tract 
south of the city for development of an 
airport. The purchase price is set at 
$1,000. 

• NEW HAMPSHIRE— The Con- 
cord city Work Relief Projects Com- 
mittee has voted to finance installation 
of landing lights at the Concord air- 
port as part of a general WPA im- 
provement program. The city will 
supply $4,000 as sponsor’s contribution. 
Plans call for installation of 30 bound- 
ary and runway marker lights and be- 
tween 25 and 30 obstacle lights. . . . 
Twelve planes took part in an air 
show at Nashua Airport early in 
October. A stunt flying exhibition was 





60 


AVIATION 
December, 1936 



ENGINEERS 

IN AIRCRAFT DEVELOPMENT 

5f YOUR own engineers are tied up 
with present problems, and development 
work is lagging, we are in a position to 
work with you, promptly, and at mini- 
mum expense. Qualified service on re- 
search, patents, management and de- 
velopment engineering. Inquiries in- 
vited. 

PENNSYLVANIA AIRCRAFT 
SYNDICATE, INC. 

E. BURKE WILFORO, PRESIDENT 
WILFORD BLDG., PHILADELPHIA, PA. 



FOR 

AIRCRAFT 

ENGINES 

* 


SCINTILLA 
MAGNETO CO., INC. 


SIDNEY, N. Y. 
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put on by Peter Dana of Holderness 
in a Ryan, and Arthur Harris of Clare- 
mont in an Eagle. The air meet was 
sponsored by Howard Hartman, man- 
ager of the field. 

•NEW JERSEY — The southeast- 
northwest runway at Somerset Hills 
airport, Basking Ridge has been ex- 
pended 400 ft. . . . Standard Flying 
Service, Inc., has recently sold a Taylor 
Cub to S. C. Grady of Chester and 
Ford Herdman of South Orange. . . . 
The Atlantic City Flying Club is 
planning a flying visit to New York 
to repay a visit made by members of 
New York's Tailwind Club. 

• NEW YORK — Work was started 
late in October on a new hangar at 
the Sidney Airport. The WPA has 
furnished about $17,000 and the vil- 
lage will contribute about $1,100. The 
hangar will be located near the present 
entrance to the field at the right of the 
gate. It will be 80x80 ft. . . . Im- 
provement work at Floyd Bennett 
Field on Miller Hill, Glens Falls. 
was scheduled to start late in October. 
The Glens Falls Chamber of Com- 
merce has purchased the field and will 
turn it over to the city. . . . The 
Kingston Airport has been leased by 
Capt. H. J. Burrows, who will operate 
a charter service and flying school. 
Associated with Burrows will be A. E. 
Ackerly. Burrows now has over 20 
active students. . . . Albert G. Wright, 
Lawrence C. Archer, and Reinhold A. 
Rubeck, of the Amsterdam Flying Ser- 
vice, Inc., have purchased a farm at 
Hills Corners, where they will estab- 
lish an airport. . . . According to 
William Irving, the management of the 
D-W Airport in LeRoy will go to Dr. 
Harold Trott next April. Trott will 
sub-lease the field from the present 
manager, Capt. Russell W. Holderman. 

• NORTH CAROLINA— By early Oc- 
tober plans had been practically com- 
pleted for leasing the municipal airport 
at Elizabeth City to D. J. Driskill, 
for a period of one year. Driskill will 
have exclusive use of the field for com- 
mercial purposes, but the lease will not 

•OHIO— Airways, Inc., of Cleveland, 
has purchased the Fleet trainer from 
Tommy Metcalf, instructor at Trans- 
continental Airport, Toledo .... Erie 
Isle Airways. Port Clinton, lias 
added a sixth plane to its fleet .... An 
air show, witnessed by 5,000, was held 
at the Findlay Airport early in Octo- 
ber. Lt. Joseph C. Mackey gave an 
exhibition of stunt flying .... 15 
pilots from Cincinnati, Troy, Day- 
ton, Middletown and Covington, Ky., 
took part in a flying contest at Middle- 
town Airport Oct. 12. The contest was 
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sponsored by the Queen City Flying 
Service, Inc. George Wedekind, man- 
ager of Middletown Airport, was host 
to the group. 

• OKLAHOMA — The Hall Brothers 
Flying Service has been established at 
Idabel Airport. It is run by Wiley 
and William Hall. Flying equipment is 
a Ctirtiss-Robin .... The Hardy 
Young Flying Service, Oklahoma 
City, has purchased a new cabin Waco 
.... Oklahoma chapters of the Na- 
tional Aeronautic Association were 
planning a convention at Tulsa, No- 
vember 14-15. 

• OREGON — Paving work has been 
completed on the two 1,000-ft. runways 
at the Pendleton Municipal Aiport. 

• PENNSYLVANIA — Clearfield is 
considering establishment of an airport 
on the Lansberry Farm, 4J miles east 
of the town. If the Borough Council 
approves the plan, WPA assistance will 
be sought for the site's improvement 
.... WPA has approved an alloca- 
tion of $199,000 for construction of an 
airport at Martinsburg .... Work 
of applying oil to the runways at the 
Williamsport Municipal Airport at 
Montoursville was started late in Oc- 
tober. The project is scheduled for com- 
pletion by December 15. A second 
project calling for erection of a hangar 
and installation of a lighting system 
has been applied for, but is still await- 
ing WPA approval. 

• RHODE ISLAND — Willard M. 
Fletcher, Chief of the State Division of 
Airports, is planning a system of five 
secondary airports throughout the 
State. Establishment of fields at Woon- 
socket, Block Island, Narragansett, 
Westerly and Newport are being con- 
sidered. Westerly recently turned over 
a 180 acre tract of land to the State. 


• SOUTH CAROLINA— A crowd esti- 
mated at 8,000 saw Johnny Crowell win 
the free-for-all race which climaxed a 
two-day meeting of the Carolina Aero 
Club at Charleston, October 18. The 
spot landing contest was won by Ed 
Brockenbrough, who also won the rib- 
bon cutting contest. B. P. Parrish, man- 
ager of the Columbia Airport, won the 
light plane race in an Aeronca. 

• SOUTH DAKOTA— Work on Wa- 
tertown’s new $67,000 airport, which 
is being constructed as a WPA project, 
is expected to be completed this fall. 
Stonework on the new administration 
building is finished. 

• TENNESSEE— Memphis is seeking 
WPA assistance for installation of a 
field lighting system for Memphis Mu- 
nicipal Airport. The estimated cost is 
$3,508, of which $1,236 will be con- 
tributed by WPA .... Nashville 
was planning a dedication air show 
Nov. 1, signalling completion of work 

• TEXAS — Work has started on a 
WPA runway project at Sherman Air- 
port to cost $48,500. WPA will provide 
$35,312 of the total. Plans call for two 
runways, one 2,500 ft. long running 
north and south and another 1,500 ft. 
running northwest and southeast .... 
Construction work on the new runways 
at Galveston Municipal Airport has 
started .... Amarillo has submitted 
to the WPA a request for a $326,000 
grant for improvement work at English 


• UTAH — Work was scheduled to 
start late in October on the Salt Lake 
City million dollar airport improvement 
project. The city and county will each 
apply $75,000 as sponsor's share .... 
Tlie airport improvement project at 
Bryce Canyon was scheduled to start 
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early in October. The project is being 
sponsored by Garfield County as a 
WPA project and will cost about $39,- 
000. Plans call for an 80x80 ft. hangar 
and two 5,000 ft. runways. 

• VERMONT— Nearly 8,000 spectators 
attended the dedication ceremony at the 
Barre-Montpelier Airport early in 
October. The field was improved by the 
WPA as a joint project by the two 
cities. It cost about $60,000. Two new 
runways were constructed .... The 
east-west runway at the Burlington 
Airport is being extended from 2,500 
ft. to 3,800 ft. 

• VIRGINIA— An air show, attended 
by 3,500, was held at Preston Glenn 
Airport, Lynchburg, late in October. 
Bill McGalliard, flying a Taylor Cub, 
won the bomb dropping contest .... 
An airport will be established on a 60- 
acre tract two miles east of Black- 
stone. Two 2,000 ft. runways will be 
constructed. 

• WASHINGTON— Pasco is seeking a 
$61,000 WPA appropriation for im- 
provement at the Franklin County 
Airport Plans call for grading and 
leveling and construction of two run- 
ways, one 4.600 ft. long and the other 
3.600 ft. long. 


Schools 

• Parks Air College at Parks Airport 
East St. Louis (111.) has issued an ex- 
tensive catalog detailing courses and 
school equipment. It is generously il- 
lustrated with pictures of the shops and 
the classrooms. 

• Because of the large enrollment in 
the airplane and engine mechanics night 
school, the Robertson Aviation 
School, St. Louis (Mo.) announced, 
through Manager Joseph W. Wecker, 
start of another such class on October 
19. The course deals with the theory 
of flight, aerodynamics, and mainte- 
nance and overhaul of planes and en- 


• Expanding all facilities of the ground 
school department at the Ryan School 
of Aeronautics, Lindbergh Field, San 
Diego (Calif.) in order to accommodate 
the rapid increase in student enrollment, 
President T. Claude Ryan has an- 
nounced the following additions to the 
school faculty: Walter Balch, chief 
ground school instructor; Virgil McKin- 
ley, airplane instructor, and Martin 
Weidinger, assistant engine instructor. 
For the second time in the past two 
months, the Ryan School has been un- 
able to meet the demands from the air- 
craft industry for trained men. One re- 
cent request called for at least 70 Ryan 
graduates. 


in aeronautics which will be part of the 
program of the School of Adult Educa- 
tion, conducted by the General Exten- 
sion Division of the University of 
Florida at Ocala, will be construction 
of a glider. The course will cover a 
period of 12 weeks. . . . Unusually 
large student enrollment is announced 
by George A. Viehmann, manager of 
Somerset Hills Airport, at Basking 
Ridge (N. J.). Seventeen new students 
have signed up for solo, amateur or 
private courses since September 15. 
... A. M. Abel, manager of the Oak- 
land (Calif.) Municipal Airport, has re- 
ported an increase in the number of 
students enrolled in aviation courses at 
the field— a total of 324 as compared 
with 275 in 1935. . . . Southern Fly- 
ing Service, Inc., Tifton (Ga.) is plan- 
ning establishment of a flying school. 
Petitioners for a charter are Frank M. 
Ward, W. H. Wilson, J. D. Cook, and 
T. Frank Williams. . . . Harry Clark 
has purchased a new Taylor Cub for use 
in flying instruction at the Ely (Nev.) 
Airport. . . . Roger Don Rae has or- 
ganized a flying school, to be known as 
Capital City Airways, at Lansing 
(Mich.). Clayton Jewell is manager of 
the organization. . . . Clyde Cole, man- 
ager of Bishop Airport, Flint (Mich.) 
has announced an 18-week course of 
ground school instruction. . . . Clive 
Stanley has purchased a Taylor Cub in 
which to give flying instructions at the 
Eugene (Ore.) Municipal Airport. 


Design for Production 

(Continued from page 20) 
performance. How much, he asked the 
world and particularly the transport op- 
erators, should the manufacturer sacri- 
fice in performance of economy in the 
interests of luxury. "On the one hand 

will ride; on the other is the Doge's 
Palace which will not fly. What should 
the compromise be?" Certainly the air- 
lines must offer comfort at least sub- 
stantially paralleling the best that its 

the design of chair cushions became only 
less important than the design of control 
surfaces. 

Mr. Raymond foresaw an unwilling- 
ness to continue the use of cold food and 
paper dishes. Cooking space and more 
solid utensils would be needed and "the 
picnic atmosphere will be supplanted by 
that of the club car.” As sleepers be- 
came more common to meet a growing 
demand, the reduction of noise and 
vibration became more important. The 

all embracing roar of the exhaust has 

chanical squeaks and clicks became an- 
noying. One operator had complained 
that the snap switches used for the read- 
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ing lights were too noisy and should be 
replaced. Reduction of noise had made 
passenger conversation an annoyance 
to other passengers. Snoring, too, be- 
came highly audible and disturbing, and 
all who have heard Swanee Taylor's 
famous discourse on the scientific sub- 
division of the human snore will agree 
with Mr. Raymond in his perplexity 
over how to deal with it. His tentative 
conclusion appeared to be that it would 
not be good practice to reduce steady 
mechanical sounds too far, but Prof. 
E. G. Reid, of Stanford, in discussion 
repudiated such defeatism and demanded 
the closest approach to absolute silence. 

For the overcoming of rough air dis- 
turbances, Mr. Raymond looked only to 
flight at high altitudes. That required 
the supply of oxygen to the cabin, or 

set the problem before us and to say that 

solved, without attempting at the moment 
to indicate a solution. There was much 
to be done, in airplane structure, in 
power plant development, and in mis- 
cellaneous mechanical detail, before 
"stratospheric” airplanes would emerge 
from the conversational stage. Active 
study must go on, but Mr. Raymond 
thought practical results years in the 

Discussion of flight luxury always 
gives the airship advocate his chance, 
and Dr. von Karman, famed aerody- 
namicist, seized upon it. The Zeppelin, 
he said, was in fact the Doge's Palace 
which nevertheless flew. With its other 
advantages it provided a freedom of 
movement which airplanes must yet be 
greatly enlarged to permit. To a ques- 
tion concerning the importance of 
passenger vision and the bad effect of 
the low-wing monoplane in that con- 
nection, Mr. Raymond replied with the 
conviction that few passengers cared 
particularly, and that in any case the 
other advantages of the low-wing type 
overbalanced its disadvantage there. 
Waldo Waterman said good words for 
the use of a shock absorbing wing as a 
means of getting a smoother ride with- 
out having to outclimb the bumps. The 
author replied that so far as shock ab- 
sorption could be beneficial, the larger 
ships had the benefit of it inescapably, 
as their wings necessarily deflected un- 
der load more than those of smaller span. 

In the course of general discussion at 
the design session, Mr. Raymond an- 
nounced very favorable results from the 
testing of a nose wheel on a Douglas 
amphibian. He suggested that the nose- 
wheel landing gear might come to a com- 
plete domination of the field and make 
the present conventional type obsolete, 
but at least two or three years of testing 
would yet be needed before matters 
could go that far. 
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Aviation freojde 

Who's who and what they are doing 


• Up the ladder from pilot to vice- 
president goes Arthur W. Stephen- 
son, appointed to that office by National 
Parks Airways, Inc. His saga starts 
with flying service during the World 
War, private air taxi business in 1921, 
piloting for National Parks Airways 
since its inception, and latterly manager 
of operations. In his new capacity, Ste- 
phenson will continue as manager of op- 



• T rophy Collectors of the Month : 
VN Squadron 8D5, Commander An- 
drew C. McFall, — Herbert Schiff 
Memorial Trophy, awarded to the Naval 
Aviation unit with the year's best record 
of flight without mishap. Hours flown, 
4,154, eighty-two units competing. . . . 
Dick Merrill, — Eastern Air Lines’ 
Distinguished Service Medal for his 
round-trip trans-Atlantic flight with 
Harry Rich man, presented at a dinner 
dance in his honor in New York. . . . 
Lieut. Commander D. W. Tomlinson 
(assistant to president Jack Frye of 
Transcontinental & Western Air), — 
U. S. Navy’s Noel Davis Trophy, on 
behalf of Squadron VN 17 RD9, the 
Fleet Reserve Aviation Division rated 
as most efficient for 1936. The winning 
crew are all Transcontinental & Western 
Air pilots. . . . Vincent Bendix, — 
Knight of the Legion of Honor, be- 
stowed upon him by the French govern- 
ment when he was in Paris attending the 
automobile show. . . . Mrs. Madge 
McClellan, widow of Major Hez Mc- 
Clellan, — the Distinguished Flying 
Cross posthumously awarded her hus- 
band for his participation in the flight of 
ten bombers to Alaska two years ago. 

. . . Captain Frank G. Irvin and 
Captain John S. Griffith, — the Dis- 
tinguished Flying Cross for heroism dur- 

Wright Field which prevented possible 
loss of life and destruction to govern- 
ment property. . . . LaVerne R. Bia- 
sell, — Continental Motors Corporation 
Trophy for the best design of an air- 
plane as part of the junior design course 
at the University of Detroit. Biased's 
design of a low-powered, two-place air- 
plane for sportsman pilot won him a 
perfect mark of 100 per cent. Frank 
Bowers won second place, Jule 
Pauken, third. Judges were Norman 
Tilly, Continental Motors Corp. ; 
Allen Dalls, Stinson Aircraft Corp.; 
M. A. Mills, Stout Engineering 
Laboratories; Lt. Glenn G. Price, 
U. S. Naval Reserve; Frank Spring, 
Hudson Motor Car Co. 



• Thor M. Olson lias been appointed 
.ales manager of Ex-Cell-0 Aircraft 
& Tool Corporation of Detroit, succeed- 
ing William F. Wise. Mr. Olson was 

Continental Tool Works until that com- 
pany was acquired by Ex-Cell-O. He 


N. Y. on Nov. 15, brought death to 
John H. Shobe, Miss Priscilla Mur- 
phy, and Henry Nadeau. In 1932 Mr. 
Shobe became associated with F. Arthur 
Hinchcliffe, prominent Boston automo- 
bile man, and set up operations at Boston 
Municipal Airport. Starting with a 
Stinson, the business expanded until, in 
1935, with five planes based in its han- 
gar, it was incorporated as Shobe Air- 
lines, Inc. with Mr. Shobe as its presi- 
dent. His frequent "mercy” flights 
earned him a wide reputation. He was 
a member of the N.A.A., serving as a 
delegate for Massachusetts at its 1935 
convention, also an active member of the 
Quiet Birdmen and the Aero Club of 
Boston. 


• Moves on the air lines checkerboard : 
Cecil E. West, station manager at Lit- 
tle Rock for American Airlines, became 
station manager for the line at Los 
Angeles. Dan Murrell, radio opera- 
tor and dispatcher at Little Rock, suc- 
ceeds him as acting station manager. 

. . . D. W. Rentzel, American Air- 
lines' first radio operator at Memphis, 
has been made chief operator of the 
line’s system. In his new job he super- 
vises routing of radio traffic and the 
instruction of radio operators. T. J. 
Sanders takes his place at Memphis, 
while Jack Dubose, of Glendale, has 
been appointed his assistant. . . . J. C. 
Thompson was transferred from East- 
ern Air Lines' Nashville station to 
Louisville, Ky., as district traffic man- 
ager. Richard A. Daniels, his pre- 
decessor, has gone with Louisville Fly- 
ing Service as sales manager. . . . Tem- 
porary cessation of plane service at 
Savannah, due to runway construction, 
switched Eastern Air Lines' transporta- 
tion agents John W. Daniel, Jr. and 
J. F. Sheppard, to Charleston and 
Miami respectively. W. D. Bennett, 
local manager, remains in Savannah to 
look after the company’s interest pend- 
ing resumption of the service. . . . R. R. 
Robinson has been appointed Trans- 
continental & Western Air's District 
traffic agent for New York City. He _ 
was formerly traffic representative. . . . 
E. L. Anderson, for eight years sta- 
tion manager at Pocatello for National 
Parks Airways, has been made its 
assistant dispatcher, with headquarters 
at Butte. His former job at Pocatello 
has been temporarily assigned to Wal- 
lace Wilson. 


• Additions have been made to the 
engineering staff of Kinner Airplane & 
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Side Stiffs 

By Robert R. Osborn 


Motor Corp. of Glendale in the persons 
of H. Richard Alexander and 
Stephen Rolle. Mr. Alexander is en- 
gineer in charge of engine design, Mr. 
Rolle, engineer in charge of engine test- 
ing. Both have been doing similar work 
at the Naval Aircraft Factory at Phila- 
delphia. 

• Thiokol Corporation has added 
Joseph Crosby to its development and 
sales division. Mr. Crosby comes from 
the Gutta Percha Rubber Company of 
Toronto, with whom he had been asso- 
ciated for fifteen years. 

• Frank Schubert, heretofore assist- 
ant to the president of Bearings Com- 
pany of America, has become associated 
with the management of the Houde En- 

Ho^ l Uk-H°rsh°>* t 'o” , BuffaloJ N°Y. °' 

• Lockheed Aircraft Corporation's pub- 
licity director, Randall Irwin, has 
been placed in charge of personnel, and 
is succeeded by James V. Griffin, until 
now his assistant. 

• Pond Crossings: To the States: 
Capt. Luther Y. P. Chang, one of 
China’s noted flyers, made a tour of in- 
spection of the Glenn L. Martin plant. 

. . . Dr. Giovanni P. Casikaghi, chief 
engineer of Tiaggio & Co., Dr. Luigi 
Marescalchi, chief engineer of Ala 
Littoria, and Col. Carlo Pezzani, pilot 
in Col. Balro's mass flight four years 
ago, came from Italy to inspect our fac- 
tories and transport systems. Recent 
wanderers turn their steps homeward : 
Lester D. Gardner, secretary of the 
Institute of the Aeronautical Sciences, 
was feted and dined in England, France, 
Germany, Italy, and Russia during the 
course of his aeronautical survey. . . . 
Having presented his paper before the 
Lilienthal Gesellschaft fur Luftfahrt 
Forschung in Berlin. Prof. Clark B. 
Millikan stopped oft for a visit at the 
N.A.C.A. Laboratories at Langley Field 
while on his way to the Coast. . . . Dr. 
George W. Lewis is re-established at 
Washington, fortified with much Euro- 
pean acronauticalia. . . . Lt. Com- 
mander Clarence H. Schildhauer 
returned from a Clipper trip to the 
Orient. 

From the States: S. Paul Johnstox, 
editor of Aviation, sends weekly chap- 
ters of what he is seeing on his Euro- 
pean visit. . . . Lt. Commander B. G. 
Leighton, vice-president of Wright 
Aeronautical Corp. called at Honolulu 
enroute to the Orient. . . . Juan T. 
Trippe took the Clipper to Hongkong, 
flew over central and north China be- 
fore the return trip. . . . J. N. Laurie 
of Sidney, Australia, director of Aircraft 
Limited, and Mrs. Laurie, returned to 
their homeland after visiting centers of 
aviation interest here. Mr. Laurie rep- 
resents the Aviation Equipment & Ex- 
port Inc., out of New York. 


T HE Post Office Department has 
ruled that the air lines must accept 
alligators, terrapin, turtles, lizards, 

passengers, the ruling being based on 
the assumption that these animals are 
harmless. We agree that none of these 
animals are likely to bite one’s leg off, 
but as we have to do occasional travel- 



The new “roadable”autogiro promises 
many advantages to the private owner 
of the future, but it has one serious 
handicap which probably hasn't been 
considered by Mr. Pitcairn and his co- 
workers. Think of the possibility of 
getting tickets from both the traffic cop 
and from the Inspector of the Bureau 
of Air Commerce ! 

One writer, in discussing the future 
stratosphere transport plane, wonders 
what the passenger is going to find to 
occupy his attention, as window space 
would be limited to a few small port 
holes and the landscape would be unin- 
teresting even i f not obscured by clouds. 
Our suggestion would be to sign up 
Gypsv Rose Lee, the Follies “strip 
tease” dancer, for the stewardess job. 
Years ago, with a pilot friend who 
was an Early Bird, we were lolling in 
the shade of the wing of a field hopping 
airplane, waiting for a few stray passen- 
gers to appear. Our friend had been llv- 

indulging himself in the privilege of all 
such veterans in mourning the departed 
glories of aviation. The high point of 
his career, apparently, was a barnstorm- 
ing trip around the country with a war- 
time Avro, and it seemed that the 
combination of a dashing aviator with 
an airplane having a four-bladed pro- 
pellor had been irresistible for the inn- 
keepers' and farmers’ daughters. As we 
sighed and relaxed in the warmth of 
his recollections and the summer’s day, 
one of the then new advertising air- 
planes flew overhead with a banner 


screaming raucously at us. There's a 
good example of what I'm talking 
about,” said our friend, "Who would 
have thought that I'd live to see the day 

We thought of our old friend again 
today as we read of the final blow to 
the romance of flying-somebody in 

plane w'hich will have a capacity of 
2,000 lbs. of fertilizer and which will 
be used on some of the large western 
farms ! What will become of the thous- 
ands of little boys who are going to be 
pilots when they grow up, when this 
news reaches them? We predict a 
wholesale switch in their ambitions to 
the "G” men or to movie heroes — who 
could expect to impress the girl by step- 
ping jauntily out of a fertilizer plane? 

On second thought, perhaps this isn’t 
the “farthest north” for the glamor of 
aviation. Maybe somebody will design 
a plane to collect garbage or deliver ice ! 

We see by the papers that if one be- 
comes a very proficient parachute 
jumper in the Soviet Union, graduat- 
ing from a training course which 
includes jumps into water, jumps with 
rifle, gas mask and skis, and finally de- 
layed jumps, one is eligible for the 
Order of the Red Star. This decora- 
tion permits the wearer to travel free 
by rail or water anywhere in the Soviet 



training over here; we’ve always 
wanted to ride free on the street cars. 
Even with the promise of “relief from 

wouldn't disturb Mr. Roosevelt's bud- 
get figures at all, if he offered that para- 
chute jumping course to the "economic 
royalists” or Liberty Leaguers in this 
country. If these classifications would 
include Mr. Morgan, we are sure he'd 
rather continued holding midgets on his 
lap during senatorial investigations. 
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Why O Models 

of the New Black & Decker 


BOEING SCHOOL’S 12-Month 
‘AIRLINE MECHANIC” course 


Assembly Twins? 

of the Black Bo Decker Drill and its “twin,” the No. 31 Tor- 
simeter Screw Driver, which exactly suits the job to be done. The 
Side Handle Models are best for unobstructed work or work re- 
quiring unusual pressure ; the End Handle Models for long “reach ;” 



%" BALL BEARING DRILL has capacity of %" in steel, %“ in 
hard wood. Ideal for drilling lead holes for screws in assembly 
work. NO. 31 TORSIMETER SCREW DRIVER has adjustable 

of screws up to No. 8. Both Drill and Screw Driver are light and 
compact — engineered for constant service at production speeds. 
Powered by Universal Motors, available for 110, 220 or 250 volts. 
Ask your Black Bs Decker Jobber for demonstration of all 
three models — and write for catalog. The Black Bs Decker 
Mfg. Co., 738 Pennsylvania Ave., Towson, Maryland. 

BLACK & DECKER 

World's Largest Manufacturer of 

PORTABLE ELECTRIC TOOLS 


covers 39 SUBJECTS 


This basic course prepares 
you for many types of jobs 
at airports, factories and on 
the lines 

You get a greater breadth of 
experience at Boeing School. 

Back of this school stands 
United Air Lines — with its 
100,000,000 miles of air 
transport experience. And in 
United's adjoining shops you 
can watch the practical appli- 
cation of your training. 

Your instructors are spe- 
cialists with from 10 to 24 
years of experience in the in- 
dustry. And they are able to 
give you more hours of indi- 
vidual attention. (Boeing 
School's staff includes more 
licensed ground instructors 
than any other air school in 
the country.) 

In the "Airline Mechanic" 
— one of 5 ground courses — 
you cover theory in class- 


rooms and laboratories ; prac- 
tical work in 7 modern shops : 
Radio, Maintenance, Power 
Plants, Woodworking, Weld- 
ing & Metals, Fabrication & 
Design, and Instruments. 
You become familiar with in- 
dustry practice through actual 
hangar service at Boeing 
School. 

Write today 
for School Bulletin 
The latest Boeing School 
Bulletin describes ground 
and air courses. Outlines costs 
and enrollment requirements. 

Put the coupon below in 
the mail today. 


EIGHT PILOT COURSES 

Boeing School Pilot courses 


Next regular enrollment January 4, 1937 







The Ryan. S-T 
Comes East 


0 . J. WHITNEY, INC. 






BERRYLOID 
FABRIC REJUVENATOR 



B A * 30 



WELLINGTON SEARS CO 



The 1000th motor of the type 
HM60R has been completed 
72/80 hp during Oct., 1936 

Approved for trips, school and sport 
Well known all over the world 

Hirth-Motoren G.m.b.H. 

Stuttgart-Zuffenhausen (Germany) 



Dependable Power for Starting 

Your Airplane Engine 



federal laboratories, INC. 


If there is anything you want— 
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Searchlight Section 


STANAVO 
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CLASSIFIED ADVERTISING 

10 CENTS A WORD — $2.00 MINIMUM 





ranrai 
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Services 

BSm 



Copy for Classified Advertisements in the 
January Issue Required by December 17th 
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Planes, Engines and Parts For Sale 



PRODUCTS— SERVICES 




FOR SALE 



STINSON 





CURTI5S-IURIGHT TECHnitRI IIISTITIHE 

<D CENTRAL AIR TERMINAL • GLENDALE • LOS ANGELES • CALIFORNIA 


WARREN SCHOOL OF AERONAUTICS 

aS* SSMS 


Omm APPRENTICES 


As one reader of AVIATION to another 

during 1936, and thereafter, you can always reach me through the 
“Classified” columns of AVIATION. If you want to buy, sell, 
or trade, planes, engines, or parts, let me hear from you. We may 
be able to make a deal. 


WHERE TO BUY 

NEW EQUIPMENT— ACCESSORIES — MATERIALS — SUPPLIES 




Tot Aircraft 
Controls 



A quarter-century of pioneer experience 
is represented in the PRECISION Control 
Bearings pictured here. Throughout that 
period, NORMA-HOFFMANN Bearings 
have been an important factor in aircraft 
construction, and have been identified 
with practically all of the history-making 
achievements in distance, speed and 
endurance flights. 

NORMA-HOFFMANN engineers have de- 
veloped many of the distinctive bearing 
types now accepted standards in aviation 
practice. And NORMA-HOFFMANN PRE- 
CISION Bearings are today used by practi- 
cally all representative builders in many 
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IUNKENHEIMER 

AIRCRAFT SPECIALTIES 





LUNKENHEIMER 


SPRAY TYPI 

Primer 
Discharge 
Fittings 

N EW 

ARMY -NAVY 
STANDARD 

Nipple- AN 4022 
Elbow -AN 4023 
TEE -AN 4024 

mUNKENHEIMER£2 


/ 


The major aeronautical 
event of the year — in the 
richest air market in America 

MTIOnAL 

AVIATIOn 

SHOUJ 

GRAND CENTRAL PALACE 
NEW YORK CITY 

Jan. 28th to Feb. 6th, 1937 




Watch this list grow! 


Choice locations still remain. For 
details write or wire immediately to: 

G. A. PARSONS, Managing Director 

NATIONAL AVIATION SHOW 

GRAND CENTRAL PALACE 
NEW YORK CITY 
JAN. 28th to FEB. 6th, 1937 
This is the Industry’s Big Event! 







UNSURPASSED 


PERFORMANCE 


The Trans-Atlantic speed record — 9 hours 15 minutes from land to land or an average of 227 M.P.H. 
— established by Capt. James A. Mollison in his Bellanca Model 28-70 on October 29th. 


Other World-record UNSURPASSED PERFORMANCES by Bellanca airplanes include: 



THE ONLY TRANS-PACIFIC NON-STOP FLIGHT 

WORLD'S NON-REFUELING ENDURANCE RECORD— 84 HRS. 33 MIN. 

and almost a dozen RECORD-BREAKING TRANS-OCEANIC FLIGHTS 


Bellanca offers the following unsurpassed commercial airplanes: 

. . . The 1937 Bellanca Senior Skyrocket for business or sports use — with 200 M.P.H. 
Top Speed. 

. . . The Bellanca Senior Pacemaker Freighter — hauling ONE TON PAYLOAD on a single 
420 H.P. Engine at 150 M.P.H. Cruising. 

... The Bellanca Cargo Aircruiser — carrying TWO TON PAYLOAD on a geared ''Cy- 
clone” at better than 160 M.P.H. Cruisings, etc. 


BELLANCA AIRCRAFT CORPORATION * NEW CASTLE. DELAWARE, U.S. A. 

CABLES: "BELLANCA — NEWCASTLE" 



•DETROIT 


THOMPSON PRODUCTS, 




/ HROUGH twenty years' experience in the 
design, development and manufacture oi 
aircraft engine starting equipment, ECLIPSE 
AVIATION CORPORATION has anticipated and 
pioneered in fulfilling the starter requirements 
of engine manufacture throughout the world for 
commercial, military and private applications. 

Many varied installation, operation and ser- 
vice conditions have been fully recognized, and 
proper starting equipment has been made avail- 
able to meet such needs. With this well founded 
knowledge, ECLIPSE AVIATION CORPORA- 
TION offers the following basic type starters, 
operating from various power sources, to serve 
specific purposes. 


POWER SOURCE STARTER-TYPE 

Manual ( a) Inertia (Manual only) 

(b) Hand Turning Gear 

Electricity (DC- 12 (a) Inertia (Combination 
or 24 volt) .... Manual and Electric) 

(b) Direct Cranking Electric 

Air Pressure .... (a) Air Injection 

Cartridge (Powder) (a) Combustion 

Electricity (AC-110 (a) Inertia (Combination 
volt — 800 cycle) Manual and Electric) 

(b) Direct Cranking Electric 


ECLIPSE AVIATION CORPORATION 

EAST ORANGE, N. J. 

(Subsidiary of Bendix Aviation Corporation) 


Above: Eclipse Series 11 Combination 
Hand and Electric Inertia Starter for 
12 or 24 volt operation available with 
complete remote controlled accelera- 
tion and engaging means. 


Above: Eclipse Type E-160 Direct 
Cranking Electric Starter with inte- 
gral hand cranking gear, for 12 or 
24 volt operation and providing push 
button remote engine starting control. 


: Eclipse Combustion Starter operating from 
power developed by remotely controlled igniting 
of concentrated energy in cartridge form. 


Above 



